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INTRODUCT ION.

According to the Pharmacographia ( J 481) Mentha
viridis was first examined by Kane( Philosophical Maga-
zine XIII (1828) p. 444, ) He recorded the sp. gr. of the
0il as being 0.914 and the boiling point as 160°, The
01l yielded him a considerable amount of st

Gladstone (J.C.S. ii (1864) P.11) found the oil
to contain a hydrocarbon *almost identical ( Pharmacog-
raphia P.481) with oil of turpentine in odour and phy-

sical properties, mixed with an oxidized oil, to which

1s due the peculiar smell of the plant." The latier

boiled ai{ 225 had a sp. gr. of 0,951 and ihe formula

B

Flueckiger (Pharm, Jour. (1876) P.75) prepared

from it the orystalline hydrosulphide (ca H,, 0)8H

Prom this the original compound was regeneraied. Its

chemical identity with carvone from caraway oll was

ar-
thug established, It was also pointed out that the ¢
xtent
Tone from spearmint oil was 1aevogyrate to the e

to which the caraway carvone was dextrogyrate.
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In 1885 Trimble (Proe¢, G.,P.G. V.38 P.600,) in an-
swer to the query, "what is the chemical relation, if
any, between spearmint and peppermint oils," makes the
followinﬁ stateusent:

"surfficient investigation has already been made of
spearmint oil to prove that it is different from oil of
peppermint; conscquently attention has been directed to

determine whether there is any chemical relation between

then, and a‘ the same time corroborating the work already

done by others.m
Trinble further states with reference to Gladstone's
WoTks,"that,with the exception of the odor, this carvele

aPpears to be identical with tnat of caraway, dill and

nutmog oM

Flueckeger.had already called attention to the fact

that the carvone from spearmint was a physical igsomer to

that or caraway.

hile
Dill is kxnown to contain dextrogyrate carvone, w
¢

Mitneg does not contain any.

mble
Fraction 160-165 of tne oil examined by Trd

ted
Containea over three per cent. of 0XVEcH and is sta
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to have had ~ peculiar bercbinthinous odor, whereas, the
odor of spearmint had disappeared; no hydrocarbon, how-

ever, wns identified,

A, Summaryy Trimble states "0ils of spearmint and pep-
permint probably contain hydrocarbons, which are identd-

eal." That such a statement is practically meaningless

today wns shown by Power and Klcber in their examination

of peppermint oil.

With peganrd to odor, that ihere ig no difference

between carvone of caraway and spearmint, was pointed

: : oAt wert
out by Flueckeger, who states, wpg ist bemerkenswer

wle sopar der Jeruch dee belden Mogifikationen der

Oarvole mit sunchmender Reinheit menr und mehir uber-

Instimmt v
The  truth of this stateunent was aemonstrated during

- T . (un-
the past year in this 1aboratory bY ur, B.X Ladwig. (

Published results.)

etained
Carvone regenerated Irom carvoxime still T

the original 0il. If this

arosulphide,

a trace of the minty odor of

Tegenerated carvone iis converted inte the hy
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the hydrosulphide purified by crystaiiization and the
carvon regenerated a; second time by means of aleoholic
potash and distilled with-water vapor, not a trace of the
minty odor remains; whereas, the laevogyrate carvone re-
generated from the carvoxime differs in congealing énd
elting points from caraway carvone.

et

The laevogzyrate regenerated a second time <from the
hydrosulphide does not diffex in congealing and melting
points from caraway carvone prepared in a similar mannexr,
The absolute chemical and physical identity, with the
exception of the rotatory power, is thereby conclusively
furnished.

The only- chemical constituents, however, that have
been isolated up to 1303 were laevogyrate carvone and
laevogyrate limonene.

Gladstone, Trimble and others had called attention
to the presence of hydrocarbons and Trimble mentioned
the terebinthinous odor of a low boiling fraction of the
oil, besides this no chemical clew, 2 s to what constituent
of the oil furnished the peculiar mitty odor has ever been

hinted at. W. P. Gilman, in 1898, identified laevogyrate
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HEmenene in one of the low bolling fractions by means
of the nitrosochloride and nitrol-benzylamine base. He
also called attention to the fact that nene is only
one of the constituents of the low boiling rraction of the
o1l without, however, being able to identify any of the

others.,

EXPERILIENTAL PART,

In their attempt to ascertain something about the
chemical composition of spearmint oll, all investigators,
as far as recorded, restored the fractional distillation
of the original oil under ordinary presaire, Any person
who has fractionatéd even a comparatively small amount
of spearmint oil mist know how unsatisfactory this pro-
cess 1s, as decomposition takes place constantly. To
resort to fractional distillation under diminished pres-
sure though possessin~ advantages over thie distillation
under ordinary presaire,is likewisc unsatisfactory.

Goldschmidat has shown that carvone condenses with
hydroxylamine to form the comparative stable carvoxime,
This suggested a process that ought to prove an advantage

over fractional distillation, no matter under what pressure.
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Spearmint oill was therefore treated in the follow-

ing manner:

SEPARATION OF CARVONI,

To a solution of 100 grns. of spearmint oil in
250 c.c. of aleohol, 40 grms, of hydroxylamine hydro-
chlorate and 60 grns. of sodium bicarbonate were added.
This mixture was heated in a flask connected with an up-
right condenser for half an hour. The product was then
distilled with water vapor. The non-ketone constituents
of the oil unaffected Ly the hydroxylamine pass over
with the water vapor practically ﬁnchanged. The carvone
from the o0il renains behind as carvoxime, which erystal-
lizes upon cooling. In this manner a separation of the
ketone and non-kc-tone constituents of the oil can be
affected without serious detriment to such substances of
the oll as are decomposed by the application of higher
temperatures. This process has been used in this labora-
tory, not only for the separation of these two classes
of constituents for further investigation of the oil,
but also as a means of ascertaining the per centage of

carvoxime in volatile oils.



VII.
ISOLATION OF AN ALCOHOL C,JI”OH.

The work$ of A, Von BAEYER; on the reduction products
of carvone, namely, on di- and tetra hydra carveolg,
the readiness with which the latter in particular splits
off water, together with the e:perience collected in the-
distilling of spearmint oil, whereby water is split off
from some constituent of the oil, suggestagthe advisa-
pility of testing rfor like substances in the oil.

Jacobson demonstrated that caleium chloride could
be used for the purpose of isolating at least one alecohol,
namely, geraniol from oil of geranium, He heated oil of
geranium with excess of calcium chloride on a water
bath for several hours, filtered the hot oily solution
and upon cooling collected a erystalline addition pro-
duet of geraniol and calecium chloride., From this geraniol
was easily regenerated with water.
This same experiment was tried on spearmint oil.

The non-ketone constituents, which were obtained by dis-
tillation with water vapor after the carvoxime reaction

was complete, were separated from the aqueous distillate
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and dried with anhydrous eopper sulphate, The dried oil
had a sp. gr. of 0,9 at 20°and a rotatory power of 39.446.
To a quantity of this oil powdered calecium chloride was
added, the mixture heated for half an hour on a water
bath at about. 50? after cooling the crystals were separa-
ted with the aid of a force rilter washed with dried
ether and then dissolved in water. This experiment was
several times repeated., Upon solution of these erystals
in water an oil separated out., The traces of oil dis-
solved in the water were shaken out with etheér and the
ether allowed to evaporate spontaneously., Only a small

amount of the oily substance was thess obtained.

! 1A oy i
C. 77 4 4o Calculated for clonlgo.
8, 13.12 11,16

rhe remaining oil 0.8863 grns., was dissolved in
ether to this solution and 20 e.c. of absolute cther
were gradually added, the oil being kept eold., About

8 c.c. of this solution were added when permanent color-

ation set in.
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From the bromine addition product ether was allowed
to evaporate spomtaneously, the oil was added to an aleco-
holic solution of potash, heated to boiling for some time,
then distilled with water vapor. From the aqueous dis-
tillate a very small quantity of oil separated, too small
to accomplish anything with.

If any copclusions are permissable from this experi-
ment, it may be supposed that spearmint oil contains an
unsaturated aleohol C,, H, 0.

Further altempts to isolate this aleohol have thus
faf not met with any suecess.

OXIDATION OF THE NON-KETONL CONSTITUENTS

OF THE OIL WITH BECKIMAN'S IMIXTURE,

while trying to prepnre pure laevogyrate carvone,
Mr. E.R, Ladwig (unpublished results) observed that the
carvone regenerated from carvoxime still possessed the
minty odor and differed from caraway carvone regegerated
from the hydrosulphide, . no only in odor, but also in con-
gealing and melting points.

On the other hand, laevogyrate carvone regenerated

from the hydrosulphide was free from the minty odor
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and agreed with caraway carvong, pPrepared in a similar
manner, in congealing and mefting points. This seemed
to indicate the possible existence of a ketone, which,
unlike the carvone, does not combine with a hydrosulphide,
but, like most ketcnes, condeuses with hydroxylamine.

In as mich as Deckman's mixture does not effect
pinenene; limonene, eymene, menthone, and other substances
but oxidesﬁ@nénthone }0 menthole, linalole¢ to ecitral, ete.,
it was thought that this reagent could possibly be en-
pPloyed in the further study of the non-ketone constitu-
ents of the oil.

It must not be forgotten that some ketoxime might
be hydraliiged by continued distillation with water vapor
and also that regenercated ke{one might be found in
the so-called non-ketone constituents of the oil.

Six gimg of spearmint oil were shaken with a so-
lution of 15 grns. potassium bichromate in 70 grns. of
water and 10 grns, of sulphuric acid, Comparatively
small quantities of the oil were used in each experiment

in order to av~id heating, As a rule ‘he smoxidized oil
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after separation.had to be shaken with a fresh quantity
of the mixture. After the oilzr;o further reduced by
Beckman's nixttro;iwas ddstilled with water vapor, the
oily distilliate was almost colorless and possessed a
decided minty odor.

It is in this product evidently that the substance
bearing the minty odor of spearmint oil must be looked

for. It was impossible, however, on account of the lack

of time to isolate this substance at present.
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