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By dehydration of «-methylcamphoroxime, the authors obtained a-metltylcampholenic

nitrite, described previously by Glover; b. p. 105 to 106° (16 mm.); [«] D + 53.3° (0.464 g.

in 10 cc. absolute alcohol). It is a colourless liquid with ,a very penetrating, rather

pleasant smell. When heated with caustic alcoholic potash it is converted into «-methyl-

campholenic amide; m. p. 80 to 82° or 91 to 92° according to its crystallising with

or without water. The amide is optically inactive; evidently a rearrangement has

taken place by the action of alcoholic potash. The same rearrangement appears to

pass off when the nitrile is saponified with dilute sulphuric acid.

Furthermore, Haller, in community with ). Louvrier 1
), reports on the preparation and

investigation of various monoalkyl und dialkyl camphors and derivatives therefrom.

/C(CH 3 ), /C(CH 3) 2 /CH(CH3 )2

C8H14< |

C8H 14< |

C8H 14<
X:0 xCHOH xCONH2

(I) Dimethylcamphor. (II) Dimethylcamphol (Diroethylborneol). (Ill) Dimethylcampholic amide 2
).

/CH(CH3)o * /CH-CH3 XH-CH,
C8Hi4V C8Hi4\ |

C 8Hi4\
|XC02H xC:MOH xC:NO-CO-NHC6H5

(IV) Dimethylcampholic acid 2
). (V) a-Monomethylcamphoroxime. (VI) «-Methylcamphoroxime

carbanilide (-phenylurethane) 2
).

XHethykampholk amide, obtained by heating diethylcamphor with sodium amide;

m. p. 75°; b. p. 185° (12 mm.); [«] D18o + 76° 15' (0.1530 g. in 10 cc. alcoholic solution);

diethylcamphoUc acid, from the amide with concentrated sulphuric acid and sodium

nitrite; m. p. 78°; b. p. 157° at 20 mm.; [«]D15Q + 60° 59' (0.5137 g. in 10 cc. alcohol)

methylethylcampliolic amide, obtained from methylethylcamphor in the same manner

m. p. 60°; b. p. 180° at 14 mm.; [«] D150 + 75° 42' (0.8236 g. in 10 ccm. alcohol); mefhyl-

Mhylcampholic acid. m. p. 74°; [«]D15o + 57° 10' (0.0991 g. in 10 cc. alcohol); allyl-

camphor. prepared from camphor, sodium amide, and allyl iodide; b. p. 118° at 12 mm.:

d^- 0.969; [«]D140 + 78° 51' '(0.6509 g. in 10 cc. alcohol); on reduction with sodium and

alcohol it yields 'allylborneoL p. b. 119° at 14 mm.;-[a]D16o + 19° 23' (0.8429 g. in 10 cc.

alcohol); phenylurethane, m. p. 64°. Diallylcamplior results on treating monoallyl-

camphor with sodium amide and allyl iodide; b.p. 155° at 16mm.; d^0,982; [«]Di70 + 148°

(0.5427 »g. in 10 cc. alcohol); by reduction with alcohol and sodium it yields diallyl-

morneoL m. p. 47°; [«]D i8o + 77° 51' (0.3425 g. in 10 cc. alcohol); dibenzylcampholic

Vmicle. from dibenzylcamphor in the usual manner; m. p. 121°; b.p. 300° at 12mm.;

["]di9o + 33° 7' (0.2707 g. in 10 cc. alcohol). Ethyl benzykampholic amide, from ethyl

benzylcamphor, m. p. 181°; b. p. 230 to 240° (12 mm.).

From ethylcamphoroxime were obtained:— the phenylurethane, m. p. 146°, and

ethyl-«-campholenic nitrile (by heating the oxime with concentrated hydrochloric acid,

or the ethylcamphoroxime carbanilide up to 130° in a vacuum); b.p. 110° (11 mm.);

d~ 0.903; [«] D13o + 70°33' (1.0489 g. in 10 cc. alcohol). On saponification it yields

'ztJiyl-fi-campliolenk amide, m. p. 62°. Ethyl-^-campholenic acid:— m. p. 36°; b. p. 157°

{20 mm.). Allylcamphor yields allylcamph oroxime. b.p. 158° (16 mm.); '[«]Duo +58° 10

(0.2521 g. in 10 per cent, alcohol); phenylurethane, m. p. 160°; from which on treatment

with acetyl chloride aUyl-a-campholenic nitrile results; b.p. 130° (11 mm.); d^ 0.934;

Wdho — 28° 40' (2.1044 g. in 10 cc. alcohol). With sodium ethoxide and water it

passes over into allyl-p-campholenic amide, m.p. 97°, and allyl-p-campliolenic acid, m.p. 49°;

b.p. 156° (16 mm.). Propylcamphoroxime, [«]D i5o +54°50' (0.808g. in 10 cc. alcohol),

2
) Annoi. ti* Chi, a. IX. 9 (1918), 189. — 2

) The formulae of the original paper are incorrect.
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yields on heating with hydrochloric acid propyl-a-campholenic nitrite; b. p. 124° (11 mm.);

d^f- 0.907; [«]D16o+46°3r (2.2564 g. in 10 cc. alcohol). Propyl-p-campholenic amide

boils at 173° (12 mm.), propyl-fi-campholenic acid at 160° (12 mm.). Benzylcamphor-

oxime yields on treatment with concentrated hydrochloric acid benzyl-a-mmpholenic nitrite,

b. p. 195° at 14 mm.; [«] D17o+ 54°23' (1.5565 g. in 10 cc. alcohol); and with acetyl chloride

a nitrite. [«] D17o -f- 44° 24' (1.5388 g. in 10 cc. alcohol). Both nitriles yield the same

benzyl-ft-campholenic amide, b. p. 197° at 12 mm. Benzyl-ft-campholenic acid melts at 68°;

b. p. 204° (12 mm.).

Irone. — Basing on his investigations on the relations between the ionones and,

irone, L. Ruzicka 1
) concludes that a- and /?-ionone are not alone structurally isomeric

with irone, but also stereoisomeric, i. e., in addition to a different position of the cyclic

double linking, as-£rans-isomerism also comes into consideration. It appears that for irone

/raws-position, and for the ionones tis-position of the substituting groups may be assumed.

Since Ruzicka was unsuccessful in proving, beyond doubt, the constitution of irone

by means of ozonisation he made use of the catalytic reduction method by metals of

the platinum group at ordinary temperature. He obtained hereby

CH 3 CH 3 tetrahydroirone, thus proving that actually two double-linkings are

\/ present in irone, as might be deduced from the molecular refraction.

However, the reduction-product is not identical with

H 2Ci/ X|CH-CH 2 CH 2 COCH 3 , tetrahydroionone obtained by Skita'2) from «- and

I

I /?-ionone, as might have been expected from the.'

2 \ / '
3 current formulas of irone and of. a- and /?-ionone, but differs there-

CH 2
form by its optical activity (dextrorotation, like irone itself), its

Tetrahydroirone. higher specific gravity, and its boiling-point (by about 14° higher).

From these different physical properties, Ruzicka infers cis-trans*

isomerism between the ionones and irone.

Tetrahydroirone, C13H24O, is an oil with a cedar-like odour; b.p.l43to 145° (13mm.);

tetrahydroionone boils at 129° (13 mm.). The corresponding semicarbazones were like-

wise prepared by the author; they melt at 202 to 203°, and 183 to 184° respectively.

Furthermore, Ruzicka endeavoured to prove, by way of experiment, the structural

identity of the tetrahydro compounds of irone and of both ionones, but was unable

to solve the question either by experiments leading to mutual transformation by heating

with hydrochloric acid or with alkali up to higher temperatures, or by degradation

down to lower "Abbau" products. For the latter purpose, he prepared tetrahydroironic

acid, C12H22O2, by oxidation with sodium hypobromite at elevated temperature (b. p. 185°

to 190° [15 mm.]; m. p. about 80°), and oxidised the acid furtheron with potassium

permangate. Tetrahydroiononic acid presented itself as oil of the b. p. 173 to 178° (12 mm.).

In both cases, no characteristic cleavage products were obtained besides oxalic acid.

Contrary to Skita's observations, only the tetrahydro compound was formed on

reducing the ionones with colloidal palladium, but when working with platinum black

according to Willstatter, hexahydroionone was formed additionally, for which Ruzicka

prefers the term' "tetrahydroionol". With Kelber's nickel catalyst 3
), a dihydroionol

C13H22O, b. p. 135 to 140° (14 mm.) resulted, which is oxidised to a dihydroionone by

means of chromic acid in glacial acetic acid; b. p. 130 to 132° (14 mm.); semicarbazone,

m. p. 166 to 168°. Hence it appears that with the nickel catalyst, «-ionone suffers a

reduction of the ketonic group previous to that of the one carbon double^linking.

*) Helv. chim. acta 2 (1919), 352. — 2
) Berl. Berichte 45 (1912), 3314; Report April 1913, 134. — 3

) Berl.

Berichte 49 (1916), 55, 168.
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In a paper published recently, Ruzicka ') deals with the preparation of polymethyl-

n/(Vohexenones of the irone type. He succeeded in two cases, viz.:— zl
2-1.1.2-trimethyl-

q/dohexene-6-one and J 2-1.1.2.5-tetramethylcy/c/ohexene-6-one — , the yields, however,

were extraordinary low and hardly permitted of the preparation of the corresponding

semicarbazones. For this reason, we abstain from entering into details on this paper

which, as we own, offers many interesting results in theoretical respect.

Isodicamphor. — Some time ago, A. Haller 2
) demonstrated that sodiocamphor reacts

readily with ketones and aldehydes with formation of bodies of the general type of di-

/C : C(C6H5) 2 .

phenylcamphomethane:— C 8Hi4\ I
In a like manner, M. Guerbet 3

) expectedXCO
to obtain bornylene camphor 4

) by interaction of camphor with sodiocamphor. This body

is actually formed on heating camphor with a solution of sodium in methyl alcohol,

but in very minute quantity; the chief product was a body C20H30O which the author

termed isodicamphor and which is isomeric with Oddo's 5
) dicamphor (m. p. 155 to

156°) formed, inter alia, on action of water on the reaction-product from sodium and

bromocamphor.

/CH-2 H 2C\ /CH—CH\
C8H14< I

.+
I

>C 8H 14 = H 2 + C8H 14< I I

>C8H 14

Camphor. Camphor. Isodicamphor.

For the preparation of isodicamphor, Guerbet heated camphor with a solution of

sodium in methyl alcohol under pressure (in a closed beer bottle) for three times

24 hours in a water-bath; the methyl alcohol and the excess of camphor is then driven

off by steam-distillation and the residue, impure isodicamphor, purified by recrystallisa-

tion from alcohol. 100 g. camphor yielded 25 g. dicamphor. The mother-liquors con-

tained a second body, the nature of which Guerbet was not yet able to investigate.

The bornylene camphor mentioned above results in this reaction only on raising the

temperature to 180°. After crystallisation from alcohol, isodicamphor forms small

rhombohedra, m. p. 196°, with a weak smell recalling camphor; [«]D+ 64°54' (one-half

gramme-molecule dissolved in one liter of absolute alcohol). On heating to 200° the

body sublimed nearly without decomposition; at 250°, it is retransformed into camphor.

The monoxime melted at 160°, the dioxime at 235°. When dissolved in carbon

disulphide, isodicamphor reacts with bromine with formation of monobromo iso-

dicamphor (m. p. 161°) and dibromo isodicamphor (m. p. 132°), the latter originating

also on treatment, in a sealed tube, of isodicamphor with the calculated amount
of bromine to 100°. When oxidised with diluted nitric acid, isodicamphor yields

camphoric acid.

Guerbet points out finally that the same process in the formation of isodicamphor
— the splitting of one hydrogen atom each from two molecules of camphor in presence

of an alcoholate — has been observed by Haller 6
) when heating camphor with the

sodium compounds of propylalcohol, isobutyl, and benzyl alcohols. Here, in addition

to the alkyl camphors and alkyl borneols, the corresponding alkylidene camphors were

fromed from the alkyl camphors by loss of water.

) Belv. chim. acta 2 (1919), 144. — 2
) Compt. rend. 142 (1906), 971. — 3

) Ibidem 166 (1918), 1049. —
*) Jbithm 149 (1909), 934; Report April 1910, 179. — B

) Gazz. chim. ital. 27 (1897), I. 159. — 6
) Compare,

for instance, Compt. rend. 142 (1906), 1309; lieport October 1906, 134.

11*
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Phenols and Phenol Ethers.

Phenols insoluble in alkali. — The phenols are generally soluble in aqueous alkalies,

some of them, however, being known to be insoluble. On these R. Adams 1
) reports

in a paper entitled, "Alkali-insoluble Phenols". Basing on extensive theoretical con-

siderations and on the investigation of the phenylhydrazones of various o-hydroxy-

aldehydes and -ketones the author arrives at the conclusion that the solubility in

10 per cent, aqueous alkali is lowered by introducing any atom' or group of atoms

into the molecule of these bodies. He explains the insolubility of certain phenols in

alkalies with regard to the strong tendency of their alkali salts to hydrolysis and to

the nearly complete insolubility of the phenols in water. On the other hand, several

derivatives of nitrophenols are known to show, contrary to expectation, increased

solubility in alkalies. This phenomenon may be explained by assuming the formation

of aci-nitro compounds which are stronger acid than the phenols.

In the experimental part of his paper, Adams deals with derivatives of pa?onol and

of salicylic aldehyde. Of the former, the following are insoluble in alkalies:— pasonol

azine (m. p. 226 to 227°), pseonol 2.4.6-tribromophenylhydrazone (m. p. 162°), bromo-

pasonol phenylhydrazone (m. p. 172.5 to 173.5°), bromopasonol ^-bromophenylhydrazone

(m. p. 189.5°), and bromopasonol 2.4.6-tribromophenylhydrazone (m. p. 169 to 171°).

Other derivatives were very difficultly soluble, some of them on heating only.

Additive compounds of phenols. — R. F. Weinland and G. Barlocher 2
) published a

communication on compounds formed from phenols, phenol ethers, or salicylic alde-

hyde, with neutral salts. In an earlier investigation Weinland and W. Denzel 3
) had

found that pyrocatechol combines with alkali carboxylates, with potassium benzene-

sulphonate, or calcium chloride forming compounds which were comparable to the

aquo salts, i. e. which are so constituted that the pyrocatechol is connected to the

metallic atom by means of a secondary valency of one of the hydroxylic oxygen atoms.

Weinland and Barlocher continued the study of the additive capacity of the phenols

and found that the compound of pyrocatechol-calcium chloride-ethyl alcohol mentioned

above is the representative of a series existing also with other calcium halides and

alcohols. Furthermore, they established the fact that in addition to quinol, pyrogallol,

and phloroglucinol, the phenolic ethers guaiacol, eugenol, and vanillin combine with

the potassium salts of the lower aliphatic acids thus forming similar compounds, and

that equally salicylic aldehyde forms well-crystallising bodies with the same salts.

Concerning the constitution of these compounds, the authors consider the compounds

of the potassium salts to be either substitutive or additive compounds ("Einlagerungs-"

or ''Anlagerungsverbindnngen"). the guaiacol compound for instance:—

[K(C6H4 [OH][OCH 3])2]OCOCH3 or
I
K^6^[^][OCH3])2

]

The compound from potassium acetate and eugenol separates from alcoholic solu-

tions of one mol. potassium acetate and 3 to 6 mol. eugenol in shape of a finely

crystalline powder which at first is coloured brown, but turns white on prolonged

washing with alcohol.

From alcoholic solutions of 1 mol. H-COOK and 2 mols. vanillin, the compound

of 1 mol potassium formiate with 2 mol.' vanillin is obtained; white, matted crystals

of silky lustre smelling strongly of vanillin.

l
) Journ. Amerlc. chem. Sac. 41 (1919), 247. — ") Bed. Berichte 52 (1919), 147. — 3

) Ibidem 47 (1914), 2244, 2990.
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From alcoholic of 1 mol. CH 3 -COOK and 2 to 3 mols. vanillin there results, on

gradual evaporation, the compound of potassium acetate and vanillin, small, strongly

refractive crystals of rhombohedrical appearance.

The vanillin-sodium acetate compound separates from alcoholic solutions of 1 mol.

CHg-COONa and 2 mols. vanillin in form of small fine needles grouped to radiated

spheric crystals.

With potassium propionate, vanillin forms two compounds. One of them,

CH-, • COOK -f- 1 C H,(CHO)(OCH,)(OH) crystallises from a hot concentrated alcoholic

solution of 1 mol. CHs-COOK and 2 mols. vanillin in form of thin, white, lustrous

lamina?. The other compound, 2C 2H5 COOr\ + 3C6H 3(CHO)(OCH s)(OH), is obtained

from alcoholic solutions (not too concentrated) of C2H5COOK and vanillin (1 and

4 mols. respectively) on evaporation at ordinary temperature in form of light-yellow

granular crystals resembling the corresponding acetate compound. From the mother-

liquor, the first-named compound crystallises out.

From solutions of 1 mol. potassium butyrate and 2 mols. vanillin, well-formed

prisms of the compound of C3H T COOr\ and vanillin crystallise out on standing over

sulphuric acid.

The compound of potassium acetate and salicylic aldehyde is obtained on mixing

a hot, saturated of CrVCOOK in alcohol with an excess of the aldehyde; the liquid

turns yellow, and on cooling, the compound separates off. In the same way, the

compounds of salicylic aldehyde and potassium propionate and butyrate are obtained.

In his first treatise on the rearrangement of phenyl ally! ethers into the isomeric allyl-

j*heri'>Js
}

), L. Claisen gave, inter alia, a description of the transformation of phenol allyl

ether into o-allylphenol. In his second publication on this interesting reaction 2
), Claisen

publishes details about this rearrangement, and reports on his investigations on the

reaction itself, on the o-allylphenyl resulting hereby, and on the phenols formed on

further "allylation":— di and tri-allylphenol.

The author established that in the rearrangement reactions:—
phenol allyl ether -> allylphenol

allylphenol allyl ether -^, triallylphenol

diallylphenol allyl ether -> triallylphenol

first the one, then the other ortho position is occupied, and last the para position.

Hence, ^-allylphenol cannot he obtained by this method, and is accessible only from

betel oil, as hitherto. However, Claisen hopes to realise a synthesis from 1.2.3-hydroxy-

/>ophthalic acid.

With hexahydrophenol allyl ether (r^r/ohexanol allyl ether), no rearrangement could

be effected, neither by prolonged boiling nor by superheating in a sealed tube. The

reaction, therefore, seems to depend on the presence of cyclic double-linkings or

centric bonds.

I'honol allyl ether. C;H 5 - O -C3H 5 , is obtained by boiling phenol with allyl bromide,

potassium carbonate, and acetone on the water-bath. B. p. 191 to 192° (760 mm.);

d^ 0.9845. It smells strongly of geranium, and not like garlic, as was stated by

Perkin. If phenol allyl ether is boiled for 6 hours in a slow current of carbon dioxide,

until the thermometer has reached about the b. p. of allylphenol (220°), o-allylplienol

(o-rhariroJ) (I) o-C.Hr, • QH4 • OH is formed, a colourless oil not congealing in freezing

') Bert. Beriehte 4o (1912), 3157. Lietrig's Amalen 410 (1913), 21; Report April 1913, 144; April 1914, 144.

*) Uekiffa Annalen 41* (1919), 69.
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mixtures, and with a smell recalling guaiacol; b. p. 220° (760 mm.); 99° (12 mm.);

d§§ 1.0255. About 4 to 6 p.c. of the phenol allyl ether taken into reaction are con-

verted into methylcumarane (II).

o-Allylphenol is furthermore obtainable from allyl-/>-hydroxybenzoic acid by boiling

with quinoline, from allylsalicylic acid by heating with dimethylaniline, from allyl-

salicylic methyl ester by boiling with aniline, and from allylethersalicylic acid by heating.

The phenylurethane of o-allylphenol melts at 106 to 106.5°.

On treatment with dimethyl sulphate and caustic soda solution, o-allylphenol yields

o-allylphenol methyl ether {o-esdragole), o-C 3H 5 C6H4-OCH3, a colourless oil of a smell

like anisole; b. p. 207° (761 mm.); 86 to 87° (12 mm.); dg 0,9770. When boiled with

methylalcoholic potash, o-esdragole is converted into o-anethole. The ozonide of o-esdra-

gole is highly explosive; on decomposing its solution in ethyl acetate by mixing with

zinc dust and glacial acetic acid, o-methoxyphenylacetaldehyde, o-CH 3OC6H4 CH.>CHO,
a pleasantly-smelling oil, is formed.

o-Allylphenol, on boiling with acetic anhydride and potassium acetate, is. converted

into the acetate, a colourless oil of the b. p. 238.5 to 239° (757 mm.); 117 to 118° (15 mm.).

o-Propenylphenol (o-anol) (III), 0-CH3CH: CHC6H4 OH, results from o-allylphenol on

dissolving the latter in three times its weight of.strongest methylalcoholic potash solution;

after distilling off a part of the methylalcohol the residue is boiled for an hour or two in

an oil-bath. o-Propenylphenol boils at 230 to 231° and shows a tendency to resinify readily.

As mentioned above, o-allylphenol methyl ether, on prolonged boiling with strong

methylalcoholic potash, is readily converted into o-anethole, o-CH3 CH : CHC6H4 OCr1 3 ,

a colourless oil with a pleasant smell; b.p. 223 to 224° (751 mm.); 104 to 105° (13 mm.);

d§§ 0.996 x
). On oxidation with KMnO+, it passes over into salicylic acid methylether,

m.p. 100 to 101°.

o-Propylphenol. o-C3H 7 C t
;H4 0H, is obtained either by direct hydrogenation with

palladium and hydrogen of o-allylphenol, or by hydrogenating allylsalicylic acid to

propylsalicylic acid (m.p. 91.5°) and splitting-up of the latter by boiling with dimethyl-

aniline. Colourless oil, b.p. 220 to 220.5° (760 mm.); djgl.000; phenylurethane, m.p.lll°

o.o-Diallylphenol, obtainable by allylating salicylic acid and salicylic aldehyde, is

prepared more readily by rearrangement of o-allylphenol allyl ether. o-CgrVCerVOCjH-,,

which in turn is obtained from allylphenol, allyl bromide, potassium carbonate, and

acetone. Colourless oil with a smell reminding of phenol allyl ether, but weaker;

b.p. 104 to 105° (10mm.); dj§§ 0.9675. On heating the ether in a C02 atmosphere, or

preferably on boiling with dimethylaniline it is converted into 0,0-diaUylphengl; colourless

oil with an odour reminding of cloves and thyme. B.p. 256 to 257° (770mm.); 122°

(11 mm.); d)f° 0.9920; phenylurethane, m.p. 141 to 142°. o-Diallylphenol is also formed

by splitting-up of diallyl-4-hydroxybenzoic acid.

By hydrogenation, diallylphenol passes over into o,o-(lipropylphenoL m. p. 28°;

b. p. 256° (764 mm.); phenylurethane, m. p. 125°.

From 3.5-diallylsalicylic acid (IV) there results, on boiling with dimethylaniline,

o.^>-diallylphenol (V), a colourless oil of a faint clove-like smell; b.p. 266 to 268°

(750 mm.); phenylurethane, m. p. 88 to 88.5°

3.5-Dipropylsalicylic acid, m. p. 100 to 100.5° readily accessible from diallyl-

salicylic acid by hydrogenation according to Paal-Skita, yields on boiling with dimethyl-

aniline, o>o-(lipropylphenol. a colourless oil of but weak smell; b.p. 263° (747 mm.);

130° (11 mm.); phenylurethane, m.p. 131°.

') Comp. v. Auwers, Mebig's Annalen 413 (1917), 285, 290, 298.
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The final product, on thorough allylation, of salicylic and ^>hydroxybenzoic acids,

and of salicylic and^-hydroxybenzoic aldehydes, is o.o.j9-triallylphenol, since the resulting

triallyated bodies, on heating, on account of the displacements of COOH and CHO
taking place are split up, without exception, into carbon dioxide or monoxide, and

triallylphenol. The latter is prepared easier by rearrangement of o,b-diaUylphenol allyl

ether, resulting on heating diallylphenol, in alcohol, with allyl bromide and potassium

OH
X CH,CH CH 2

I

.

—CH-CH3

VCH2

OH
/\ CH:CHCH

(I) o-Allylphenol.

'\/
(II) Methylcumarane. (Ill) o-Propenylphenol.

OH

H 5C 3
/ \ C0 2H

OH

HsHs^^

O

A C3H5

C3H 5

(IV) 3.5-Diallylsalicylic acid.

C3H5 II

(V) o,p-DiaIlylphenol. TiOH
(VI) p-Nitroso-o-allylphenol.

OH

CH,0 '<\ C0 2H

OH OC3H6

CH 3 Y\ C02CH 3 CH3O/ S| C0 2CH 3—> ?

i\ II) Guaiacolcarboxylic acid.

OH

CH 3 \c0 2CH 3

(VIII) Guaiacolcarboxylic

acid methyl ester.

OH

CH3 A C0 2H

(IX) Guaiacolcarboxylic

allyl ether methyl ester.

OH

CH 3

C3H,
(X) p-Allylguaiacolcarbo-

xylic acid methyl ester.

C3H5

(XI) p-AUylguaiacol-

carboxylic acid.

pc;3H5

CH 3

X
,C0 2H

OH

CH3Of xC3H f

C3H5
(XII) p-Eugenol.

(XIII) Allyl ether guaiacol-

carboxylic acid.

(XIV) o-Eugenol.

carbonate on the water-bath; faintly-smelling liquid, b. p. 132.5 to 134° (11 mm.);

d
1^ 0.9548. When heating this ether in a current of C02 , favourably with dimethyl-

aniline, o,OtP-triallylphenol is formed, a colourless oil with a weak, persistent, rather

unpleasant smell reminding somewhat of phosphines. B. p. 293 to 295° (760 mm);
158 to 159° (14 mm.); d^ 0.9785. Its acidity is very low, and in order to obtain a tolerably

clear solution, 80 to 100 volumes of standard potash solution are required, from which

ether extracts the phenol nearly completely. Phenylurethane,. m. p. 97°.
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On hydrogenation, this phenol leads to p^o^p-tripropylphmol. an oil of faint, but

not unpleasant smell; b.p. 288 to 289° (764 mm.); 156 to 157° (14 mm.); phenyl'urethane,

m.p. 131.5 «to 132°.

The cyclohexanol allyl ether mentioned above is obtained on boiling a benzene

solution of q/c/ohexanol with sodium and allyl bromide; oil of a very unpleasant smell,

b.p. 169 to 172° (740mm.; dg 0.8960.

Claisen furthermore gives a description of various nitroso and amino derivatives

of mono- and diallylphenols.

p-Nii'roso-o-allylphenol (VI), or alylquinone monoxime is easily obtained, in form Of

its sodium salt, by treating allylphenol with the calculated quantities of amyl nitrite

and concentrated sodium methoxide in methylalcohol. The free nitrosophenol melts

100 to 101°. On reduction of the sodium salt with hydrogen sulphide in ammonia,

p-annno-o-allylphenol results; m.p. 113.5 to 114°. Heating with acetic anhydride con-

verts the latter into p-acetamino-o- allylphenol. m.p. 93°.

Diallylphenol furnishes, on treatment with amyl nitrite and methylalcoholic sodium

methoxide, p-nitro'so-o.o-diallylphenol or diallylquinone monoxime, m.p. 142 to 143°,

yielding on reduction p-amino-o.o-diallylphenol, m.p. 78.5°.

The rearrangement of the allyl ether has been investigated by Claisen likewise with

the aminophenols; the resulting bodies, however, being but of minor interest for our

special domain, we omit dealing with them.

Finally, Claisen reports on a synthesis of eugenol. In an earlier paper 1
) he had

stated that in the transposition of guaiacol allyl ether not the ordinary (p-allylguaiacol)

results, but an isomeride (o-allylguaiacol, o-eugenol). When, however, the ortho position

in guaiacol is blocked and then the allyl ether prepared, one arrives, after performing

the transposition, at a derivative of j>eugenol, from which the latter itself is obtainable

simply by removing the blocking group. One starts best from guaiacolcarboxylic

acid (VII), from which first the methyl ester (VIII), then the allyl ether methyl ester (IX)

is prepared. On subjecting the latter to the rearrangement, the methyl ester of

^-allylguaiacolcarboxylic acid (X) results. The free acid (XI) is split up, by boiling

with dimethylaniline, into C0 2 and j>-eugenol (XII). o-Eugenol is obtained from the

methyl ester (IX) via the allyl ether of guaiacolcarboxylic acid (XIII) which on heating

yields o-eugenol (XIV).

Methyl guaiacol carboxylate (VII) is obtained best by boiling the acid with methyl-

alcohol and sulphuric acid; m.p. 66 to 66.5°. On boiling this ester, in methyl ethyl

ketone solution, with allyl bromide, potassium carbonate, and potassium iodide, the

ether-ester (IX) (2-allyloxy-3-methoxybenzoic acid methyl ester) is formed; b.p. 165 to

167° (8 mm.). The free acid melts at 65°. When heated in an oil-bath, it passes

over into o-eugenol (b.p. 250 to 251° at 760mm.).

The ether-ester (IX), when heated to 230 to 240°, in order to effect the trans-

position, is apt suddenly to begin to boil very violently, with simultaneous rise of

the temperature up to 300°; hence it is recommended to start the isomerisation by

heating under reduced pressure, which takes place at 200° under 60 mm. The resulting

ester (X) (2-hydroxy-3-methoxy-5-allylbenzoic ester) melts at 55 to 55.5°; the free

acid (XI) at 127°.

When heated with dimethylaniline, the acid splits off C0 2 at 160°, and after three-

quarter hour's boiling the rearrangement is perfected. The j?-eugenol obtained boiled

at 254° (760 mm.); phenylurethane, m.p. 95.5°; _p-nitrobenzoate, m.p. 81°.

l

) Berl. Berirhte 45 (1912), 3161. Liebitfs Annaten 401 (1913), 50. Report April 1913, 144.
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Eugenol is also obtainable, in a satisfactory yield, on boiling the methyl ester of

C-allylguaiacolcarboxylic acid (X) with aniline.

On the phenyl urcth a nes of various phenols, see pp. 20 and 130 of the present 'Report.

As to the preparation of carvacrol from spruce oil. comp. pages 57 et seq. of this

Repvrt.

Acids.

Spatial rearrangement of the chlorides of dibasic alicyclic acids. — Apart from the

usual processes employed for rearranging the geometrical isomerides of dibasic acids

of the alicyclic series, the carboxyl groups of which are contained in different side-

chains, Marsh 1
) had found that ^/-camphoric acid chloride, on treatment with water,

yields not only the original rf-camphoric acid, but in addition the geometrical iso-

meride, Hsocamphoric acid. This method has been applied by 0. Aschan and

A. Havulinna'2) to various acids. They examined whether the sterical rearrangement

occurs already in the formation of the acid chlorides, or in heating or distilling the

chlorides, or on decomposing them with water, and undertook these experiments with

each one representative of the camphoric, wofenchoric, and camphenic acid series.

The result of their investigation was that a great difference was found to exist in the

behaviour, on hydrolysis, of the distilled and the non-distilled chlorides, the rearrange-

ment evidently taking place already during the formation or the storing of the chlorides

and not only during the action of water. l-7socamphoric acid (from c7-camphoric acid

with hydrochloric and glacial acetic acids at 180 to 185°) yielded, after conversion

into the chloride and decomposition of the latter with water, a mixture of \-iso-

camphoric and ^/-camphoric acids; the latter was again transformed, in the same

manner, into 1-z'socamphoric acid, r is-Camphenic acid, after conversion into the chloride

and decomposition of the latter with water,, is transformed only in minute quantities

into f/YW-s-camphenic acid. On distillation, however, cis-camphenic chloride is partly

converted into the trans-isoifteride , the latter undergoing the same rearrangement on

distillation, with partial formation of m-camphenic chloride. The same holds good

for e^-d,l-^ofenchocamphoric acid, whose chloride, on decomposition, is partly con-

verted into the ftv/r/.s-isomeride, and vice-versa.

Cirmamic acids. — In addition to the storax cinnamic acids, according to E. Erlen-

meyer jun. 3
), two other normal cinnamic acids exist, the so-called heterocinnamic

acids which may be isolated from synthetic cinnamic acid. Riiber and Goldschmidt 4
),

however, pointed out that the differences between synthetic and storax cinnamic acid

observed by Erlenmeyer might be ascribed to the presence of impurities in the syn-

thetic product, and actually succeeded in isolating a chlorinated cinnamic acid from

commercial synthetic acid. Although Erlenmeyer 5
) disproved the objection, A. W. K.

de Jong 6
), on studying Erlenmeyer's work, was still under the impression that his hetero-

cinnamic acid is an impure acid and that to this impurity is due the difference found

by him between that acid and common cinnamic acid. For this reason, de Jong

prepared absolutely pure cinnamic acid and investigated whether this acid, prepared

•i Chem. News 60 (1889), 307. — 2
) Ofyersigt afMnska Vetenskaps-Soeieteiem FprhandUngdr 59 (27. I. 1917);

Oiem. Zentratbl. 1918, II. 953. — ») Bert. Beriehte 42 (1909), 502; Repot t April 1909, 138. — 4
) Ibidem 43

(1910), 453; Report April 1910, 189. — 6
) Ibidem. 43 (1910), 595; Report October 1910, 203. — 6

) Km. Akad.

Wetenwh. Amsterdam, Wis- en Natuurk. Apl. 27 (1919), 894. (Meeting of Dec. 28, 1918.)
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according to Erlenmeyer's directions, was able to yield synthetic cinnamic acid with

the properties indicated by Erlenmeyer.

With this aim, de Jong saponified the oil from the rhizomes of Alpinia mataccensis

known to consist, for the major part, of methyl cinnamate. The saponified oil was
repeatedly shaken out with benzine, the acid thrown down and after washing out

oxidised with potassium permanganate. Owing to the presence of impurities, the mass
frothed considerably, and the cinnamic acid was therefore dissolved in sodium car-

bonate solution, the latter shaken out with benzine and then acidulated. Thus purified,

the acid did froth no more on. oxidation with permanganate. Cinnamic acid prepared

according to Perkin separated off, in Erlenmeyer's ether test, well-formed crystals of

«-cinnamic acid which showed no appreciable difference from the original acid.

The cinnamic acid was then treated, following Erlenmeyer's directions, with caustic

soda solution, but leaving one-sixth of the acid present in the free state. By this

means, the author expected to obtain Erlenmeyer's heterocinnamic acid, which, however,

was not the case. The crystals, it is true, differed somewhat from the original crystals

in their appearance. Since this discrepancy from the common acid might be explained

by a contamination, further purification was resorted to.

de Jong purified the methyl cinnamate from alpinia oil several times until the

m.p. 34° was reached. The ester was oxidised to benzaldehyde and the latter con-

verted into cinnamic acid. Tested by the "ether test", it yielded crystals of «-cinnamic

acid, but revealed not the properties claimed by Erlenmeyer for synthetic cinnamic

acid. Neither did the "caustic soda test" lead to heterocinnamic acid.

By further purifying the ester by means of recrystallising under special precautions,

the m.p. was finally raised to 34.8 to 34.9°. From this ester, 16.5 g. synthetic cinnamic

were prepared according to Erlenmeyer's directions; the first fraction (about 1 g.) yielded,

in the "ether test", Erlenmeyer's so-called synthetic cinnamic acid.

It was not possible to obtain Erlenmeyer's synthetic acid by recrystallising the

cinnamic acid (from alpinia oil) purified by water.

From 860 g. cinnamic acid, the author obtained, on purification by aid of alcohol,

13.5 g. of a synthetic acid, of which the first fraction (about 1 g.) represented Erlen-

meyer's synthetic acid.

de Jong concludes from the results of his investigations that Erlenmeyer's hetero-

cinnamic acid is not formed from pure cinnamic acid in the manner described by him.

Its formation must be attributed to the presence of impurities in the cinnamic acid

used by that author. The heterocinnamic acids of Erlenmeyer, therefore, are no uniform

chemical products.

Owing to the investigations of S. V. Hintikka 1
), P. Lipp 2

), and of Komppa and

Hintikka 3
), camphenic acid (camphene camphoric acid) (III) has been recognised as a

1 .3-carboxy( ^c/opentyWsobutyric acid. Since these papers have appeared, but little more

has been published on that subject. However, a publication by Hintikka 4
) has only

now become generally known. The author reports on the conversion of carbo-

camphenilonone (II) into hydroxycamphenilanic acid (I) by heating with dilute caustic

soda on a water-bath, by which reaction the formula for carbocamphenilonone was

verified. According to Aschan 5
), camphenic acid, on distillation under ordinary

l
) Her!. Bencfete 47 (1914), 512; Report April 1914, 145. Ann. Acad. Sclent. Fenn., A. 5 (1914), N°. 3;

Report April 191.5, 107. — 2
) Berl. Berichte 47 (1914), 871; Report April 1915, 105. — 8

) Berl. Berichte 47

(1914), 1550; Report April 1915, 106. — *) Ann. Acad. Srie„t. Fenn.. A. 6 (1914), N°. 3; Ohem. Zentralbl. 1919

I. 839. — 5
) LieUg's Annalen 383 (1911), 58.
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pressure, passes over into a liquid unsaturated acid C9HuO, and a solid acid C10H14O3,

m. p. 134°. The former is, in all probability, constituted according to formula (IV),

since it yields, on reduction with hydrogen in presence of palladium, an acid CgHmO,
which seemed to be identical with Bouveault and Blanc's 1

) dihydrocamphoceenic

acid (V). The acid is stable towards potassium permanganate; b. p. 138 to 139° (10 mm.);

amide, m. p. 169°. For sake of comparison with this acid C 9Hi6 2 ,
the author prepared,

from fi/r/opentanone, q/c/opentane iwbutyric acid (VI), by reducing Wallach's 2
) ethyl

/-yrVopentene /wbutyrate in alcoholic solution with hydrogen and colloidal palladium

CH CH

H 2C C(CH3)2

CH,

H 2C C(OH)C0 2H

CH
(I) Hydroxycamphenilanic acid (camphenylic acid).

CH, • CH 2 • CH C(CH3)9 • CO,H

H 2C C(CH3 ).2

CH 2 CO

H,C CO

CH
(II) Carbocamphenilonone.

CH 2 CH2 • C:C(CH3)2

CH(C0 2 H)CH,
(III) Camphene camphoric acid.

CH(C0 2 H)CH,
(IV) ? Acid CgHx^ from camphene camphoric acid

CH 2 CH 2 • CH-CH(CH 3), CH,£H 2 CHC(CH 3 )2 C0,H

CH(C0 2 H)CH,
(V) Dihydrocamphoceenic acid.

CH, • CH 2 • CH • C (CH 3 )2 • C02 H

CH=CH
(VII) ryvopentene isobutytic acid.

CH 2 CH2

,
(VI) C*(/c?opentane wobutyric acid.

CH

H 2Cr C(CH S)2

CH 2

H 2C 'CO

(T-C02H
(VIII) Camphenilone-«-carboxyIic acid.

and saponifying the resulting- saturated ester with sodium ethoxide. Amide of the

saturated acid, m.p. 141 to 142°; amide of c?/c/opentene isobutyric acid, m. p. 136 to 137°.

The formation of cyrJopentene isobutyric acid (VII) in the degradation of camphenic acid

is quite possible.

The acid Ci Hi4O 3 was proved to be a ketonic acid, in harmony with Aschan's

assumption; it yields a phenylhydrazone (m.p. 142 to 143°) and passes over, on careful

heating with caustic potash or on boiling with sodium methoxide or ethoxide, into

cis-d, /-camphenic acid. It must be regarded, therefore, as camphenilone carboxylic

acid (VIII) and is, in all probability, identical with Houben and Willfroth's 3
) camphenilone

carboxylic acid.

Hintikka investigated, furthermore, the behaviour of several salts of camphenic

acid on dry distillation. Whilst the lead salt yields camphenilone, as was demonstrated

*) Compt. rend. 146 (1908), 233; 147 (1908), 1314; Report April 1908, 191. — ») Liebig's Annalen

1907), 305; Rep&rt October 1907, 177. — ) B&rl. Berichte 46 (1913), 2283; Report October 1913, 150.
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previously, Other salts, e. g., the calcium salt, yield no such ketone. The ferric salt,

obtained from the ammonium salt by precipitation with ferric chloride, yields on dry

distillation but a small amount of camphenilone, the uranyl salt (from the ammonium
salt with uranyl acetate) gives a somewhat better yield, whilst the copper salt yields

not a trace.

Nitrogenous Bodies.

Hydrocyanic acid. — It may be taken for universally known that numerous plants

develop hydrocyanic acid when put in contact, or distilled, with water 1
). Those of

our readers who take interest in this question are referred to a paper published

recently by L. Rosenthaler 2
), where the theories put forward by the various investigators

on the physiological role of that acid are dealt with critically and where a synopsis

is given on the plants hitherto known to produce hydrocyanic acid. The corresponding

bibliography is given in full.

x
) Comp. Gildemeister and Hoffmann, The Volatile 'Oils, 2nd ed. vol. I, p. 531. — *) Schweiz. Apotheker

Ztg. 57 (1919), 267, 279, 321.
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