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INTRODUCTION.

Piperitol, the Ot"-unsaturftted alcohol derived from

plperltone IsA-menthen-3-61 (I).

CH,,
I ®
Uy 1 . H
HgC  CHOH 0
OH
OH r
H,C'" w’CH,

(I

Unlike its saturated analogue, menthol, which occurs in
quantity, together with menthone, in the oil of Mentha
piperita, piperitol does not appear to occur widely in nature.
The corresponding ketone, piperitone, is a constituent of
many Eucalyptus oils, and during their researches on thcce
oils. Baker and Smith isolated l-piperitol from the oil of
Eucalyptus radiata ( *A Research among the Eucalypts* 2nd. edn.
Sydney 1920 ). The occurrence of piperitol in this oil is
capricious however, and it is only found at certain seasons.
Simonsen, who isolated d-piperitone from the oil of a
Himalayan grass, Andropovon Jwarancusa. has also discovered
d-piperitol in an unidentified species of the same family

( Indian Forest Records, 1924, 10, viii.).



Stereochemistry of piperitol,

Piperitol has two dissimilar asymmetric carbon atoms at
positions S and 4; there should therefore be four optically
active forms, and two externally compensated forms,

corresponding to the projection formulae:

H 3 OH HO"

Iso-Pr- -H Iso-Pr H

if

(1) (IT)

Varieties corresponding to both formulae are known.
By steam-dlstilling 3”-plperltyl-trlmethyl-ammonlum Iodide
with silver oxide. Read and Storey (J., 1930, 2770 ) obtained
two dextro-rotatory plperltols, one of which decomposed
spontaneously after a few days with liberation of water.
By analogy with the neo-menthols, this unstable piperitol has
been designated neo-plperitol, and Is regarded as having the
hydroxyl and Iso-propyl groups In cls-posltlon to one another,
as In configuration (II). The plperltols discovered by Baker
and Smith, and Simonsen are mirror Images, to which
configuration (I) has been assigned.

The scarcity of piperitol In essential oils Is thereby

explained by the spontaneous dehydration of the neo-varlety



/neo-variety to give water and O(-phellandrene. The presence
of piperitol in these oils is therefore dependent on the

production of the stable variety.

Attempts to prepare piperitol.

Attempts to reduce piperitone to piperitol by means of
sodium and alcohol were unsuccessful, owing to reduction of
the double-bond, and the production of a mixture of isomeric
menthols ( Read and Cook, J,, 1925, 2782 )« Simonsen, however,
has prepared a small quantity of dl-piperitol by reduction
of piperitone with aluminium iso-propylate and iso-propyl
alcohol, according to the method of Ponndorf ( 1930,
49, 540 ).

Another possible method was the preparation of
piperitylamine, and thence piperitol by treatment with nitrous
acid. The preparation of piperitylamine from piperitone oxime
was unsuccessful, again owing to reduction of the double- bond,
and formation of menthylamines( Read, Cook, and Shannon, J.,
1926, 2232),

dl-piperitylamine was eventually obtained by Read and
Storey( loc, oit,), by reduction of piperitone azine with

zinc powder and glacial acetic acid. M¢éthylation, and/



/and treatment of the resulting quaternary ammonium iodide
with silver oxide gave dJL-piperltol, and dl-neo-niperitol.
The active compounds were obtained by resolving the
dl-piperity lamine with tartaric acid; the 17-base is produced

by using ~-tartaric acid.

Aims of the present work on piperitol.

Although piperitol has been obtained by Read and Storey,
this material was not stereochemically pure, and the yield of
material was not very great. A new method for preparing
piperitol has been claimed, and stated to give good yields of
the substance ( K.P., 532614, 1941 ). Accordingly it was decided
to prepare piperitol by this method, and attempt to convert the
the material to a crystalline ester, such as the 3%5-dlnitro-
benzoate, which was obtained by Read and Walker( J., 1934" 308)
in a minute yield(13f*). With larger quantities of piperitol
available, it was hoped to obtain a sufficient amount of an
ester, which could be crystallised to stereochemical purity,

and hydrolysed to give a stereochemical pure piperitol.
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Preparation of piperitol, ( E.P*, 532614, 1941 )

In the present research piperitol Is being prepared from
_l-a-phellandrene (I) by addition of gaseous hydrogen chloride,
which adds on at either end of the conjugated system, one of
the possible products being piperityl chloride (II), from which
piperitol may be obtained In either of two ways:

(I) By treatment with alcoholic sodium hydroxide*

(IT) By treatment v/lIth sodium acetate and glacial acetic acid
to give piperityl acetate (III), and hydrolysis of thelatter
to piperitol (IV) with alcoholic sodium hydroxide.

The first method was found to give a low yield of piperitol,
having also a low rotatory power* In the second method, however,
the yield v/as higher, and the product had a much higher rotatory
power, since It was possible to purify the piperityl acetate by
vacuum distillation, before hydrolysing it to piperitol.

The piperityl chloride could not be purified In thisway, as
it decomposed with liberation of hydrogen chloride.

Tlie yield of piperitol obtained does not approach the
theoretical, but the reason for this is quite apparent, when
the addition of the hydrogen chloride Is taken Into account.

The hydrogen chloride may add on to the phellandrene in either
of two ways, only one of which will give rise to piperitol, the

other possible product being carvotanacetoK A*-menthen-6-01l).



The yield may be further diminished by tiie formation of

neo-piperityl acetate,
on hydrolysis.
hydrolysis of the piperityl
from some neo-piperitol.

separate

and the preponderating product

The yield of piperitol was 25*,

phellandrene,
The yield of piperitol
was 107,

The values of

workers are appended below.
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Simonsen (loc. cit.).

Read and Storey (loc. cit.).
Read and Walker (loo. cit.).
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and Smith. Even after
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A small terpene

acetate,
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for piperitols
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to be the

In the

synthetic

two years,
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resulted
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present research
methods, it is not
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substance.



Attempt to detect presence of oarvotanacetol In piperitol.

In order to determine, if possible, whether any
oarvotanacetol was produced in the piperitol preparation,
a quantity of piperitol was oxidised to the corresponding
ketone, piperitone, by means of chromic acid mixture, The
resulting ketone was then treated with a solution of sodium
in alcohol, in order to raoemise the piperitone present.
The product was then converted to the oxlme in the usual
manner. The oximes of optically active piperitone are syrupy
materials, but that of inactive piperitone is crystalline,
hence the reason for racemising the ketone. It was hoped
also, that the amount of piperitone oxime produced might give
an indication of the amount of piperitol in the original
material. Since the oximes of piperitone are soluble in acid,
and those of carvotanacetone are not, a possible method of
separating any of the latter is therefore suggested. In the
experiment carried out, a small amount of crystalline
dl-piperitone-oC-oxime was isolated, but the major part of the
acid soluble oximes remained as a syrup. The material insoluble
in acid was also a syrup, and failed to crystallise even after
seeding with a crystal of carvotanacetone oxime.

Although no positive proof has been obtained of the
presence of oarvotanacetol, it is noteworthy that, even after

racémisation with sodium ethoxide, the ketone product had a/



/a positive rotation, indicating that some substance other

than piperitone was present.

Derivatives of piperitol.

No crystalline derivative of piperitol has yet been
obtelned in a state of purity, and the preparation of such a
derivative, even in an impure state, is attended by
considerable difficulty. Indeed the only easy method of
characterising piperitol is by oxidation to the corresponding
ketone, and conversion of the latter to the oxime.

The menthols are easily characterised by conversion to
p-nltrobenaoates etc. by treatment with acid chlorides, but
such a procedure has not so far been possible with the piperitols.
Acid chlorides exert a strong dehydrating action on piperitol,
decomposing it to C(«phellGndrene. Read and Walker(loc. cit.),
however, have obtained what is possibly a pure 3;5-dinltro-
benzoate of piperitol, by treatment of the alcohol with
3:5-dIlnitrobenzoyl chloride in pyridine. The yield of crude
material v/as only 157, owing to formation of o(-phellRndrene.

In the present research, various new methods have been
applied in an attempt to obtain a derivative in greater yield,

and by hydrolysis of the latter to obtain a stereochemicallyy



10.

/stereochemically pure piperitol.

By a variation of the method used for the preparation
of piperityl acetate from the hydrogen chloride addition-
compound of phellandrene, it v/as thought that it might be
possible to obtain other esters of piperitol. Two methods have
been investigated;
(i) Treatment of the addition-compound with the sodium salt
of an acid in presence of a solvent such as glacial acetic
acid or alcohol.
(I1) Treatment of the addition-compound with the silver salt
of an acid, when silver chloride might be expected to split
out, and the acid radicle attach itself to the piperitol residue.
The acids used were 3 :5-dinitrobenzoic acid, and 1”-menthoxy-

acetic acid, as their sodium and silver salts.
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Dlnitribenzoatea.

Attempts to prepare 3:5->dlnltroben2oatos of piperitol
have been made, using both the above methods.

Method (1)

Treatment of the addition-compound with sodium 3:6-dinitro-
benzoate in glacial acetic acid at room temperature gave only
dinitrobenzoio acid. A similar experiment carried out in the

heat gave the same result, the solvent in this case being alcohol.

Method (ii)

On heating the addition-compound with silver 3:6-dinitro-
benzoate in alcohol, some silver chloride was produced, but
it was found that decomposition of the addition-compound had
occurred, and the resulting hydrogen chloride had reacted with

the silver salt to give silver chloride, and dinitrobenzoio

acid.

l-Menthoxyacetates.

Methods similar to those applied to the dinitrobenzoates

have been utilised for the 3”-menthoxyacetatea.
Method (i1 ).

Interaction of the addition-compound with sodiuq/
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/fiodlum 3”-raenthoxyaoetate In glacial acetic acid, gave only
inenthoxyacetic acid, owing to the decomposition of the sodium
salt by tiie glacial acetic acid. This experiment was repeated,

using alcohol as the solvent, with similar results.

Method (ii)

The addition-compound was gently heated with silver
l,-menthoxyacetat© in alcoholic solution, but, as in the case
of the dinitrobenzoate, decomposition of the addition-compound
led to the production of menthoxyaoetic acid.

Owing to the ready decomposition of the addit lon-compound
in the heat, it was decided to utilise a method which might

give esters of piperitol in the cold.

Utilisation of a basic solvent for the interaction of the

addition-compound with an acid in the cold.

Treatment of the addition-compound in the cold with an
acid in presence of a basic solvent, which would remove the
hydrogen chloride produced, v/as thought to be a favourable
possibility.

C .K ClI e« IIOOC.R >C__H, OOCR + HCI
1U 17 10 17

The base used was dimethylaniline, which also acted as a
solvent for the reactants, in addition to removing any hydrogen

chloride produced in the reaction. The experiments were/
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/were carried out in the cold, the acids used being
3;5~dinitrobenzolc acid, and ,l-nenthoxyacetlc acid.
In no instance was any ester of piperitol Isolated from

the reaction mixture.

Interaction of the addition-comnound with oxalic acid.

It was thought possible that the acids hitherto used
in the attempts to prepare eaters of piperitol, may have been
too weak to react with the addition-compound; and it was
decided to try oxalic acid, which is a much stronger organic
acid.

Accordingly, the addition-compound was shaken with a
concentrated solution of oxalic acid and sodium oxalate In

water, but again no ester was obtained.

Application of the method of Ester Interchancre to the

preparation of piperityl esters.

In view of the failure to obtain esters of piperitol,
using the hydrogen chloride additlon*compound of phellandrene
as a starting material, it was decided to apply the method

of Ester Interchange to the preparation of piperityl esters.
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Ester Interchange.

This reaction is also known as “alcoholysis™, and many
examples of it have been described, lhe process is simply the
estérification of an eater, as illustrated by the following
equation:

CH,COOCA,Hb-f HOC}{,} > CHGCOOCPE,—‘[ HOCM"H

Like estérification, the process is reversible, and will
attain equilibrium unless one of the products is removed
continuously. This is usually effected by distillation. The
reaction can be catalysed by various substances, the most active
of which is sodium alooholate, but hydrogen chloride, or

sulphuric acid will also serve.

In the present research, piperitol has been heated with
ethyl ]*-menthoxyacetate, using sodium ethoxide as a catalyst.
The temperature of the experiment was 120°, and at this
temperature, the piperitol decomposed to phellandrene. This
method is therefore not satisfactory, and © lower temperature

cannot be used, otherwise the interchange will not take place.
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Interaction of piperitol with trlphenylchlorornethane»

Since piperitol Is dehydrated by acid chlorides. It was
decided to use a compound with a reactive chlorine atom, with-
out }iavlng such a vigorous action as an add chloilde. Such a
compound is triphenylchloromethane, which has three phenyl
radicles attached to the same carbon atom, thus making the

chlorine atom labile, and very reactive.

By heating piperitol with triphenylchloromethane In dry
pyridine, a syrupy product was obtained, which crystallised
after some time. Analysis showed the material to be
triphenylmethyl-plperltyl-ether. Since the substance Is an
ether, and not an ester. It Is not possible to obtain piperitol
from It by any process. Although the compound Is useful as a
crystalline derivative for characterising piperitol, It Is of no

use as a means of preparing a stereochemlcally pure piperitol.



THKOKETIC/Oi SECTION.
PART IT1.
Experiments on conversion of Phellandrene to Thymol.
Experiments on conversion of Piperityl acetate to

AN _Manthenone-3.

‘W /.-
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Attempt to prepare thymol from 1-U-phellandrene.

Phellandrene can be obtained in quantity from many
Eucalyptus olls® and a method of converting it to thymol
would be of considerable value, if the method could be applied
to large scale production. Experiments were carried out

according to the following scheme:

Br CH
A R S I >
|H IH 'H i
~CH CH CH CH
CHg " ACH?
(11) (I1V) (VI) (VIII)
HCA "CH
I
CH3 CH3 CH3
(I) “y \ A "y —
" l I [
CH CH CH CH
HgC* “~CHg HgC* ~CHg HgC* ~CHg HgC* “CHg

(111) (V) (VII) (DC)
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Slnoe phellandrene (I) has a conjugated syatem, the
addition of hypobroraous acid to It, would be expected to
give rise to two products. These bromo-hydroxy-compounds
(IT) and (III), on treatment with alcoholic potash, should
eliminate hydrogen bromide, thus Introducing a double bond,
and giving two alcohols (IV) and (V) respectively. Oxidation
of these alcohols with Beckmann’s reagent should yield two
ketones (VI) and (VII), which would enollse to thymol (VIII)

and oarvaorol (IX), In preeenoe of alkali#

Addition of hypobromous acid to phellandrene.

Two possible methods are available for the addition:
(1) A stream of air laden with bromine vapour may be passed
Into a mixture of phellandrene and water under vigorous
stirring. Hie progress of the reaction may be ascertained In
this method by using a tared vessel containing bromine, and
discontinuing the addition when the calculated amount of
bromine has been absorbed.
(11) The bromine may be dissolved In aqueous potassium bromide,
and the calculated amount dropped Into the stirred mixture of
phellandrene and water.

The second method was that adopted In the present work,

since the amount of bromine added can be controlled more/
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/more eaally, and a more accurate quantity added.

An attempt to purify the oily product of this reaction
by distillation in a high vacuum, resulted in decomposition,
with liberation of hydrogen bromide and water. It was therefore
decided to treat the material in the crude state with alcoholic

potash.

Hydrolysis of Bromo«>hydroxy-phellandrene with alcoholic potash.

The product of the hydrolysis was a brown oil, which
distilled without decomposition, and was separated into three
fractions by this method. Since these fractions ought to be
alcoholic in nature, a sample of each was treated with
p-nitrobenzoyl chloride in dry pyridine, in an attempt to
obtain a crystalline derivative of the alcohol. In no case was
a crystalline compound isolated, so it was decided that the
hydrolysis might be incomplete. Accordingly, a Lassaigne Test
was carried out on the fractions, and the presence of bromine
was detected. Hydrolysis was therefore repeated using a very
large excess of potash, and heating for a much longer time.
Even this drastic treatment, however, failed to eliminate the
bromine, which must be very firmly attached to the molecule.
Nevertheless, a quantity of the material was oxidised by
Beckmann's method, in the hope that there might be some
alcoholic material present, which would be converted to a

ketone. The reaction product, however, was completely

insoluble 1in alkali,/
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/alkali, indicating that no phenolic material was present.
In view of the exceedingly great stability of the brorao-compound
It appears Impossible to obtain thymol from phellandrene by |,

this method.
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AN
Attempt to convert piperityl acetate to AA -menthenone»5.

The ketone, A-merithenone *3, has not previously been

obtained, and it was anticipated that the substance might be

somewhat unstable, and be very readily Isomerlsed to the
/

corresponding A compound, plperitone.

% fs %e fes
1 AcBr l /4
H,,C ~CH H,C ~ClIBr HC” XH HC” CH,,
/ A1 [l (8
|H ya ya Ya
CH CH CH CH
«3° °«3 N3 V ~'cag HgC" \cag
(D) (1T) (I1T) (IV)

Bromination of piperityl acetate (I) will yield a dlbromo-
compound (II), which, on treatment with alcoholic potash,
should eliminate two molecules of hydrogen bromide, thus

introducing a double-bond in the A position, and also in the

y\ position. In addition the alcoholic potash will hydrolyse
the acetate group, and the final product will be an alcohol (III)

which is the enolic form of the ketone,A -menthenone-3, (IV).

This ketone might be expected to Isomerise very readily to

plperitone, but by preparation of a semlcarbazone from the

reaction product, it might be possible to determine whethey
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/whether the A60rA ieomer is produced, since the eeraicerbazone
of the latter is known.

In the experiments carried out on this scheme, a small
amount of plperitone semicarbazone has been isolated, but this
was the only definite product, since the other products were
oils which did not crystallise. The fact that piperitone
semicarbazone was produced, however, indicates that some

/\ -menthenone-3 was produced, but isomerlsed to piperitone.



Ti@ORETIC/J. SECTION.
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Méthylation of 1-piperitylainine»

In the course of mresearch on the production of piperitol
from piperityl-trimethyl-amiaoniura iodide. Read and Walker
(J., 1934, 308) obtained a highly laevo-rotatory substance

-366*), which was then assumed to be N-methyl-]L-piperityl-
araine. Later, however, the correspohding methylated jL- and d-neo-
menthylamines were prepared by Read and Hendry (Ber*, 1938, 2544)
and were found to possess much lower rotatory powers. The close
relationship between the menthylamines and piperitylamines
indicates that the methylated piperitylamines should have
rotatory powers of the same order of magnitude as the methylated
menthylamines, It seems possible, therefore, that the substance
obtained by Read and Walker was not N-methyl-i-piperitylamine,
and it was therefore desirable that the pure N-methyl- and
N-dimethyl- derivatives of piperitylamine should be prepared,

and their physical constants determined.

Production of piperitylamine.

The piperitylamine for use in the above research was
prepared according to the method of Read and Storey (J., 1930,
2770), by reduction of piperitone azine with zinc powder and
glacial acetic acid. In this case, however, the yields of
dl-piperitylamine were variable, and did not approach those

quoted by Read and Storey. A considerable amount of zinc was/
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/was left undlssolved, even after stirring for longer than the
specified time. Experiments carried out using different samples
of zinc powder gave similar results, and an attempt to catalyse
the reaction with copper sulphate, and platinum chloride was
also unsuccessful. Since it was not possible to obtain an active
sample of zinc powder, attention was then directed to the use
of other metals in the reduction of piperitone azine.

A mixture of zinc end iron powders was tried but this again
was unsuccessful.

Magnesium powder was found to react very readily with
glacial acetic acid, and a good yield of basic material was
obtained. This, however, was menthylamines, produced by reduction
of the double-bond.

In all the reductions of piperitone azine with zinc and
glacial acetic acid, the preponderating product was piperitone,
formed presumably by hydrolysis of the azine.

Despite the low yields, a sufficient quantity of
dl-piperitylamine was obtained for use in the research. The
inactive base was resolved as described by Reed and Storey
(loc* cit.), using d-tartaric acid. The less soluble diastereo-
isoraor was 3”-pi,peritylaraine hydrogen d-tartrate, which was

readily obtained pure after recrystaliisation from hot water.
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Experiments on the M¢éthylation of l-plperltylmmline.

Application of the method of Read and Hendry (loo. clt.)
to the méthylation of "-piperitylamine was unsucceesful, and
the méthylation was therefore carried out by using carefully
controlled amounts of methyl ITodide and sodium methoxlde. In
order that the product should consist mainly of the mono- and
dl-methyl- bases.

Separation of the two methyl bases was effected by
acétylation or benzoylation, which affected only the mono-methyl
base. It was then possible to extract the dimethyl-base from
the ethereal solution of the acétylation product by means of
dilute hydrochloric acid. The mono-methyl base was then obtained
by hydrolysis of the acetyl derivative with concentrated
hydrochloric acid.

In the present research, N-methyl- and N-dlmethyl-
]*-plperltylamlne have been prepared, and have been found to

possess rotatory powers analagous to those of the menthylamines.
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Méthylation of d®lso*»menthylamine»

The N-methyl-, and N-dlniethyl- derivatives of and
d-neo-menthylamine have already been described by Read and
Hendry (loo «clIt* ), and those of 3.-plperltylamlne have been
prepared In the present research. In order to complete the
series of methylated bases, the N-methyl-, and N-dlmethyl-
derlvatlves of d-1so-, and d-neo-lso-menthylamlne have yet
to be prepared. Until a method becomes available for the
preparation of neo-lso-menthylamlne In greater amount. It will not
be possible to undertake any experiments with this substance,

[t Is hoped however to Isolate some neo-lso-menthylamlne from
the residues of the d-iso-menthylamlne preparation. This will be
described In a later section.

Meanwhile d-lso-menthylaAlne has been prepared by catalytic

hydrogenation of jL-plperltone, according to the following scheme:

A-plperitone Ad-1"-menthone vd-lso-ment@one oxlme

1

d-lso-menthylamlne
Catalytic hydrogenation of 1”-piperitone In presence of
colloidal palladium gives a good yield of d-lso-menthone(60")
(Hughesdon. Smith and Read, J.,1923, 123, 2916), from which
d-lso-menthylamlne can be obtained by reducing the oxlme with

sodium and aloohoK Read and Robertson, J,, 1926, 2269),
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In the work carried out by Read and Robertson, however, the
plperitone used was very pure, and had a higher rotation than
that available for the present work. Nevertheless it has been
found possible to obtain considerable quantities of d-iso-menthyl-
amine, without having to purify the produats until the final
stage.

The yields are shown below:

85g. 37-piperitone -43~(JL=1, homog.)

84g. crude d-iso-menthone o("+47°("=1, homog.)
r AN
100g. crude oximeL"J*-#*27 (jo=2.678. Et OH)
100g. or$de d-iao-menthylamine
hydrochloride

LO( f16.3Q'(_czl.9636, water)

25g. pure d-lso-menthylamine
hydrochloride

[o<JdM +23®(0=2.0645, water)

Calculated on the piperitone, this quantity of d-iso-menthyl-
amine hydrochloride represents a yield of 23".

Using purer materials. Read and Robertson obtained a crude
d-is o-menthylamine hydrochloride, which had [j#J*+20.63", and
on reorystallisation from acetone/methyl alcohol gave 33" of

its weight of pure material.
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Preparation of the "methyl-and No>dimethyl-clerlvatlveB of

dois o-menthylamine .

The method utilised for the méthylation was the methyl
iodide/sodium methoxlde method, already applied to
d-neo-menthylamine. and 1-plperitylamine. In this case,however,
the preponderating product was the dimethyl-base, whereas in
the méthylation of d-neo-menthylamine. roughly equal amounts of
the secondary and tertiary bases were produced. The reason for
this, however, becomes quite apparent when the relative

configurations o” the neo-and lso-menthylamines are considered.

CH, H
T H
H
_ P H

iso-Pr iso-Pr H

(t) (IT)

It will be seen from the appended projection formulae, that
d-&eo-n\enthylamine (I) has the -NH” group in ois-poeition to

the i1so-propyl group, whereas in d-iso-menthylamine the two
groups are in trans-position to one another. It is to be expected
therefore that the -NHg group in the Iso-menthylamine will
methylate more easily than that in the neo-menthylamine. since
the large iso-propyl group will have a steric effect in the

latter case. Indeed this steric effect exerted by the iso-propyl/
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/1£ 0-propyl croup has already been encountered In work with the
corresponding menthols# It has been found that the neo-menthols
esterlfy less readily than the lsommenthols( Read and Grubb,
J., 1934, 1779).

Since the methyl iodide method of méthylation did not give
a sufficient quantity of the secondary base. It was decided to
prepare this by the method of Read and Hendry (loc.clt#) via
d-lIso-menthylfrlyclne. This latter method was found to work well,
and gave a good yield of N-methyl-d-Iso-menthylamIne+

The values of M) for the series of menthylamines are

appended below:

Menthylamines

A , 11— d-neo— d—Jso—
A
IR NH- Cl ) -TO#XA +4rl.g0O +45.2®  -ip*
A tTi v . v
rR.NMeHml C1 -108.4® + 34"3® +36.6®
rR.NMeoHlci -110.0®.r. ..J +33.6® +59.3®
[a.meg]I -127.6®4~ .,Ay -63.M4® + 6.4®

The values for the iao-menthylamlnes have been obtained
from the present research, the remainder are the work of

Read and his collaborators.



Base.

R.NHg

R.NHCH3

372

3)34

The values
solution
for the

the other

methylated 2% and d-neo- menthylamines are

and Hendry (loo.

( 0=2 approx.)
quaternary

factors
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end Piperitylamines .

Menthylamines.

iodides

being the same.

oit.), the

present research.

in a 2-docimetre tube.

are observed

The values

remainder are the

Piperitylamines

1- d-neo- d—so— 1—
-38.2° +8.7° «£29.4° -70®
—69.2 +26.4 f21.4 -51
-59.7 +40.7 +56.5 -59.2
-39.3 + 1.97 - 4.8

for the free bases are observed in ohloroform

I[he values
in aqueous solution,
for the

the work of Read

result of the



THKQRETICAL SECTION,

PART V.

d-Neoiejo-menthylamlne

A

A -eyHir-'y

n Vf

o



30.

Examination of the residual menthylamlne after removal

of the pure d-lso-menthylamlne.

In the preparation of d-lso-menthylamlne for work already
described (p. 25) a large quantity of Impure menthylamine
hydrochlorides remained after removal of the pure d-Iso-
menthylamlne hydrochloride. [t was thought that this material
might be a good source of the comparatively rare d-neolso-
menthylamina, since the mixture ought to contain all four
stereolsomerlo menthylamines. This may be seen from the
appended diagram.

l-piperltone

-1
d-1so-menthone l-menthone
J. i
d-lso-menthone oxlme l-mentIne oxlme
d-lIso-menthylamlne jL-menthylamlne
d-neolso-menthylamlne d-neo-menthylamlne

Hydrogenation of -piperltone gives two menthones, but
If the conditions are carefully controlled, the product
consists mainly of the d-Iso- variety. Reduction of the
oxlme of d-Iso-menthone. however, yields two menthylamines,
owing to the Introduction of a new asymmetric carbon atom
at position 3. The product of the reduction should therefore
consist of a mixture of d-Iso-menthylamlne and d-neolso-

menthylamine. Since the d-lso-menthone was not purified/
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/purified before conversion to the oxirae, there will also be
some l-menthylamine and d-neo-menthylamine present.

d-heoiso-menthylamine has already been obtained by
Read and Robertson (J., 1927, 2168), who prepared it from
the mixture of menthylamines produced by treating jL-menthone
with ammonium formate. The method utilised in the latter
research was to convert the menthylamines to the crystalline
salicylidone derivatives, and separate the d-neoiso-menthyl-
amine derivative by fractional crystallisation.

In the present research the same method has been used,
and a large quantity of crude menthylamines has been converted
to the salicylidene derivatives, and the product submitted to
fractional crystallisation. in this way salicylidene
d-neoi8o-menthylamine has been obtained in a pure state in
an amount corresponding to 6.6/ of the original crude
salicylidene compound. The yield obtained by Read and
Robertson in the work mentioned above wss about S/. The
material obtained in the present work is identical with that
prepared by the previous workers both in rotatory power and

melting point. A mixed melting point of the two specimens

showed no depression.
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SUIBIARY OF RK£ULTS.

I. 3/\-PlpeIritol has been prepared according to the English
Patent method, and although the yields are lower then that
claimed by the patentees, the product has a much higher
rotatory power than any so far obtained by synthetic means.
The specimens of I**.plperltol showed no tendency to eliminate
water spontaneously even after keeping for two years, and
therefore no neo-plperltol was present.

2. Various new methods have been utilised In an attempt
to obtain a crystalline ester of piperitol, and therefrom a
stereochemlcally pure piperitol by recrystalllsation of the
ester to optical purity, and hydrolysis to piperitol. No
ester has been obtained, but a crystalline ether of piperitol
has been prepared, which, however. Is useful only as a means

of characterising the alcohol.

3. Experiments have been carried out on the possibility of
converting piperityl acetate to -menthenone”3, which It
was hoped to Isolate as the oxlme. The only product

obtained was the oxlme of dl-plperitone. which may have been
produced by Isomérisation of theZl ketone.
4. Experiments carried out on the conversion of

NeO~-phellandrene to thymol and carvacrol have been unsuccessful.
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5, N-methyl-27-piperltylamine and N-dlmethyl-jL-plperltyl-
amine have been prepared In a pure state for the first time
and characterised. The physical constants of the methylated
bases have been found to be analagous to those of the
corresponding methylated menthylamines.

6. N-methyl-d-iso-menthylamlne end N«#dlmethyl-d-i8o -
menthylamine have also been prepared and characterised,
thereby completing the series of methylated menthylamines,
with the exception of the methyl derivatives of d-neoiso»
menthylamine.

T. d-Neoiso-menthylamine has been isolated as the
salicylidene derivative from the mixture of menthylamines
produced by reduction of the crude oxime of d-iso-menthone.»

obtained by catalytic hydrogenation of l-piperitone.
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EXPERBIENTAL KEUTION.
PART 1.
Preparation of Plperitol.

Attempts to prepare estera of Plperitol*



34.

Preparation of plperitol.

70g. of l-oL-phellandrene, having a specific rotation
of -76*, were cooled in ice to about 0*C, and dry hydrogen
chloride passed in, until the Increase in weight amounted
to 18g. This required about two hours. To the reaction
mixture, v/hlch was dark-red in colour, were added 30g. of
sodium hydroxide in alcohol, and the whole allowed to stand
for 24 hours at OOC. Water was then added, and the oil which
separated was washed three times with water, and finally
dissolved in ether. After drying the ethereal solution over
anhydrous sodium sulphate, the ether was removed under
diminished pressure, and the residual oil distilled under a

pressure of 12 mm., the following fractions being collected:

Fraction (1)

b.p. to 80°, 22.7g., np® 1.4820, d"®0.887, /p(A -4.35°

Fraction (11)

b.p. 80-110°, se.lg., nj® 1.4750, d*"®0.917, ZXX -4.92°

Fraction (11) was redistilled at 12 mm., and yielded a

further two fractions:

Fraction (ill)

b.p. 80-95°, 23.1g., 1.4732, d~*0.900, /?<j/*-5.36°
Fraction (Iv)

b.p. 95-105°, 12.5g., n%®1.4736, d*"®0.930, -11.6°
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Fraction (1) seemed to consist of phellandrene, and fraction
(Iv) of plpe&ltol, although the rotatory powers were very

low. The yield of plperitol was about 167"

Preparation of plperltyl acetate.

The hydrogen chloride addition compound was prepared
as before, using the same amount of phellandrene, and to It
were added 65g. of anhydrous sodium acetate, and 500 cc. of
glacial acetic acid. After stirring for 24 hours at room
temperature, the mixture was diluted with water, and the oil
extracted with ether. The ethereal solution was shaken with
sodium carbonate solution, water, and dried over anhydrous
sodium sulphate. The ether wasremoved from the driedextract
and the residual oildistilled wunder a pressure of 0.75 mm.,
the following fractions being obtained;
Fraction (1) Fraction (11)
b.p. to 60°, 32.5g., b.p. 66-85°, 33g.
Practlon (1) was redistilled at a pressure of 0.5 mm., giving
a further two fractions;
Fraction (ill)
b.p. to 45°, 27.5g., ni®1.4849, d4~10.868S, /Y\ -20.3°
Fraction (Iv)
b.p. 64-70°, 2.4¢g.
Fractions (11) and (Iv) were combined, and had the following

constants; weight 35.4¢g., a”"1.4712, d*"0,975,-26.3°
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The combined fractions were regarded as being fairly pure
plperltyl acetate, and were used for hydrolysis to plperitol

The yield was 557.

Hydrolysis of plperltyl acetate.

35.4g. of plperltyl acetate were heated to boiling for
one hour with 12g. of sodium hydroxide in 80 cc. of 60;"
alcohol. The mixture was then diluted with water, extracted
with ether, and the extract washed with dilute hydrochloric
acid, and finally with water. After drying over sodium sulphate
and evaporating away the ether, the residual oil was
distilled under diminished pressure, and yielded two fractions.
Fraction (1)
b.p. to 50°/0.75 mm., 3.6¢g., -6.7°
Fraction (11)

b.p. 56-66°/0.3 mm., 20g., ng’l.4790, d"®0.94,~1-34.2°

Fraction (11) consisted of plperitol, the rotation being
much higher than that of the specimen obtained In the previous
method.

The yield of plperitol calculated on the acetate was

747, and calculated on the phellandrene 26",
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Oxidation of plperitol.

36g. of plperitol were added to a mixture of 50g. of
potassium dlchromate® 22 co. concentrated sulphuric acid,
and 250 cc. of water. The plperitol formed a black oil on
the surface of the mixture, and on shaking vigorously, the
temperature rose rapidly to 600,and then declined slowly.
The cold mixture was extracted with ether, the extract being
washed with dilute sodium hydroxide solution, water, and
dried over sodium sulphate. Removal of the ether gave a pale
yellow oil (28.8g.) ,which was distilled In vacuo at 10 mm.,
and passed over at 90-110°. The product was only slightly
yellow, and weighed 27g.

n*"1.4850 [c<]* -1.09'

This oil was treated with 0.3g. sodium In 20 cc. of
absolute alcohol, and allowed to stand for 24 hours. The
mixture was poured Into a slight excess of dilute sulphuric
acid, and the piperltone extracted with ether* The extract
was washed with water, dried over sodium é&ulphate, and the
ether removed by distillation. A brown oil (25.6g.) was
obtained, which was distilled at a pressure of 10 mm.

b.p. 100-110°, np°1.4820, ~+2.29° weight! 22.8g.
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Pggparatlon of oxlmes from the oxidation product of plperitol,

22«Sg* of the oxidation product prepared above, were
treated with 12g. hydroxylamine hydrochloride in 25 co. water,
and Just sufficient hot alcohol to render the mixture
homogeneoua. 27g. of crystalline sodium acetate were then added
to depress the acidity, and the whole refluxed for six hours.
Most of the alcohol was then removed by distillation under
diminished pressure, and the residual oily material dissolved
in ether. Hie ethereal solution was extracted twice with dilute
sulphuric acid to remove piperitone oxime. The ether layer
was washed with water and dried. Evaporation of the ether
gave a brown o1l (8.9g.), which did not crystallise.

The acid extract was baaified with sodium hydroxide,
and the oil which separated was extracted with ether. Prom
this extract, after drying and removing the ether, a brown
syrup was obtained, which yielded some crystalline material
on stirring with a little methyl alcohol. Recrystallisation
from the same solvent, gave stout prisms, having m.p. 118",
and consisting of dl-plperltone -0(-oxime.

The yield of recrystallised material was 0.46g., this
being the only crystalline product# No oxime of
carvbtanacetone could be isolated from the oily product of

the first ether extract, mentioned above.
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Attempts to prepare esters of plperitol.

Plperltyl 5;5>dlnitrobenzoate.

15¢g. of the hydrogen chloride addition-compound of
phellandrene were stirred for 24 hours at room temperature
with 32g. of sodium 3:6-dInltrobenzoate” and 87 co. of glacial
acetic acid. The reaction mixture was poured into water, and
shaken thoroughly to dissolve any unchanged sodium salt.
*Hie undlssolved solid was removed by filtration, and recrystall-
Ised from alcohol. It had melting point 205”, and was
therefore 3:5-dInltrobenzoic acid. The aqueous filtrate was
extracted with ether, and dried over sodium sulphate.
Evaporation of the ether yielded an oil, and also some solid
material, which was recrystallised from alcohol, and found

to be 3:5-dlnltrobenzoio acid,

Plperltyl 3:6-dInltrobenzoate.

15g, of the addition-compound, 32g, sodium 3:5-dInltro-
benzoate, and 50 co. of absolute alcohol were heated under
reflux on a water-bath for six hours. The solid material,
consisting of unchanged sodium salt, was removed by filtration,
after which the alcohol was distilled away under diminished
pressure. A dark coloured solid remained, together with some
oil. The solid was recrystallised from alcohol, and had a
melting point of 203°,showing It to be 3:5-dInltrobenzoic acid,

produced by decomposition of the addition-compound witfi/
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with liberation of hydrogen chloride, which decomposed the

sodium 3 ;5-dinitrobenzoate.

Plperltyl 3;6-dlnltrobenzoate.

5g. of the addition-compound, and 12g. of silver
3:5-dInltrobenzoate were heated under reflux with 50 oc.
alcohol for six hours on a water-bath. Some silver chloride
was produced, and the mixture became black. The silver chloride
and unchanged dlnitrcbenzoate were removed by filtration,
and v/ashed with hot alcohol. The filtrate was evaporated
under diminished pressure, and some solid and oily material
were obtained. Reorystalllsation of the solid from alcohol,
and a melting point determination showed it to be
3;5-dinltrobenzoic acid. As in the previous experiment,
decomposition of the addition-compound had occurred during

the heating.
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Preparation of 1l-raenthoxyaoetlc aold»

312g. (4 mola.) of l1-menthol were placed in a 600 cc.

Cleisen flask heated in an oil bath at 160°. To the melted

menthol were added 11.6g. (1 mol.) of sodium in small pieces,

0
and the mixture kept at 150 , until all the sodium had dissolved.

This required about two hours with fresh menthol, and
anything from two to twenty hours when a mixture of fresh
and recovered menthol was used. Excess menthol was then
removed by distillation under diminished pressure, and the
solid residue of sodium menthoxide dissolved in 300 cc. of
sodium-dry benzene. The solution was transferred to a 1-litre
flask, 100 co. benzene being used to rinse the Claisen flask,
and 21.5g. of monochloracetic acid in 300 cc. dry benzene
added. A gelatinous precipitate of sodium chloraoetate
resulted, with an evolution of heat.

The mixture v/as then heated at 100" for twenty four
hours, after which it was extracted twice with water to dissolve
out the sodium menthoxyaoetate, Any menthol remained in the
benzene solution, and was recovered later. The aqueous
extract was then acidified with dilute sulphuric acia, and the
menthoxyaoetic acid was precipitated as a yellow oil, which
was extracted with ether. The extract was washed with water
and dried over sodium sulphate. On removal of the ether,
menthoxyaoetic acid was obtained as a dark brown syrup,

which was distilled in vacuo at 13 mm., and passed over/
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V7
over at 178-180°. -93.5®(alcohol)

Preparation of sodium l-menthoxyaoetate.

107g. of jL-menthoxyacetlc acid were dlsaolved In 150 oc.
absolute alcohol, and to this was added a solution of 11*5g.
sodium In 100 oo. alcohol. The sodium JL-menthoxyacetate
separated out almost at once In a white mass, and soon the
contents of the vessel became solid. The material was collected
on a filter, and washed with a little alcohol. It was then
dried on a water bath, and powdered. The yield of salt was

almost theoretical.

[o<] -70.01° [u]r -165.2°(water)

Plperltyl 1-raenthoxyaoetate.

25g, of the addition-compound, 50g. sodium ]*-menthoxy-
aoetate, and 10U cc. absolute alcohol were stirred together
for 24 hours at room temperature. Water was added to
dissolve any unchanged sodium salt, and the mixture extracted
with ether. Any menthoxyaoetic acid was subsequently
recovered from the aqueous solution by acidification, and
extraction with ether. The former ether extract was dried,
and the ether removed by distillation. A bi*own oil was

obtained, which was steara-distllled to remove terpene. Th/
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The residue In the flask was extracted with ether® and dried*
Evaporation of the ether yielded a dark brown syrup (1*9g%*),
which was shown to be menthoxyaoetic acid, by its solubility
in alkali, and was no doubt produced by hydrogen chloride,
from decomposition of the addition-compound, acting on the

sodium menthoxyaoetate.

Plperltyl I-menthoxyacetate.

25g. of the addition-compound, 50g. sodium ].-menthoxy-
acetate, and 140 co. glacial acetic acid were stirred
together for twenty eight hours at room temperature. 500 oc.
water were then added, and the mixture extracted twice with
ether, using 200 oo. each time. The extract was shaken with
dilute sodium carbonate solution to remove menthoxyacetio
acid, and finally with water. Evaporation of the ether from
the dried extract gave a brown oil. The menthoxyaoetic acid
was recovered in theoretical amount from the aqueous washings,
indicating that no reaction had taken place. The nature of
of the brown oil was not investigated, but was possibly

unchanged addition-compound.
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Preparation of Plperltyl 1-menthoxyaoetate.

17g. of the addltlon-oompound, 32g. silver 3”»raenthoxy»
acetate, prepared by precipitation from the sodium salt, and
100 co. alcohol were heated under reflux on a “ater bath for
siXx hours. The mixture was filtered to remove silver chloride,
and unchanged raenthoxyacetnte, and the filtrate evaporated
under diminished pressure. A brown oil remained, which was
steam-distilled to remove terpene, and the non-volatile part
extracted with ether. Removal of the ether from the dried
extract, gave a dark brown syrup, which distilled at 1807/13mm.*
showing It to be 1 -menthoxyacetic acid.

Owing to the instability of the addition-compound,It

seems Impossible to obtain esters of plperitol in this way.
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Attempts to prepare plperltyl esters by Eater Interchange-

Preparation of Ethyl I»menthoxyacetate#

48g. of l-menthoxyaoetyl chloride, and 100 cc. absolute
alcohol were heated under reflux on a water bath for three
hours. Excess alcohol was distilled away under diminished
pressure, and the product, ethyl I”-menthoxyaoetate, remained.

This was redistilled in vacuo, and boiled at 147-8°/12 mm.

Yield: 46g. np~1.4585, [o<] -87.9°, Mp -212.7°
Analysis ;
Pound: C 69.5 H 10,4 f
Calc, for ~OA 69.4 H 10.8 »
14 20 5

Plperltyl 1*»nenthoxyacetate by Ester Interchanpie.

24g. ethyl 1”-menthoxyacetate, and 15g. plperitol were
placed in a flask with about 0.2g. sodium. The flask was
heated in an oil bath at 120° for four hours, but no ethyl
alcohol was evolved, and soon the mixture was seen to contain
globules of water, owing to decomposition of the plperitol.
The cold reaction mixture was dissolved in other, and shaken
with water to remove alkaline material. Evaporation of the
dried extract gave an oil, which was separated into three

fractions by distillation under diminished pressure.
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Fraction (1) b.p, G4-80°/1B mm.
" (I1) b.p. 90-U0°/11 mm.

" (111) b.p. 145-150°/12 mm.

Inaction (i) had an odour of phellandrene, and wae no doubt
produced by dehydration of the plperitol at the high
temperature®

Fraction (11) seemed to consist of plperitol, while fraction

(111) was ethyl jL-menthoxyacetate™

Plperltyl I-menthoxyacotate by Dimethylsniline method*

17g. of the hydrogen chloride addition-compound off
phellandrene, 43g* menthoxyaoetic acid, and 50 cc* dimethyl-
aniline were mixed in a flask, and allowed to étand at room
temperature for two days* The mixture was then dissolved in
ether, and shaken several times with dilute sodium hydroxide
to remove menthoxyaoetic acid, and with hydrochloric acid
to remove dimethylaniline* After washing with water, the
extract was dried over sodium sulphate, and the ether removed.
A dark-brown o1l v/as obtained, which consisted of unchanged

addition-compound. No crystalline product was Isolated.
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Plperltyl 5;5«>dInlti*obenzoate by Dimethylaniline method#

17g, of the addltlon**compound, 42g* 3:5»dlnltrobenzolc
add, and 100 cc, dimethylaniline were stirred together at
room temperature for two days# The reaction mixture was then
dissolved in ether, and shaken twice with dilute sodium
hydroxide to remove dlnltrobenzolc acid, and also to decompose
any dimethylaniline dlnltrobenzoate which might have been
formed# Extraction with dilute hydrochloric acid was then
carried out to remove dimethylaniline# A fter washing with water,
the extract was dried, and the ether evaporated# The product
was a brown oil, and there was no trace of any urystalllne
material# The oil was unchanged addition-compound, and was

completely volatile In steam, indicating Its tei’pene nature#

Interaction of the addition-compound with sodium oxalate#

25¢g# of the addition-compound were shaken with a
solution (500 co#) of oxalic acid (56g.) and sodium
hydroxide (8#8g#) In water# A fter three days shaking, the
mixture was extracted with ether, washed with sodium
carbonate, and finally with water# After drying, and removing
the ether, a pale yellow oil was obtained# This v/as steam-
dlstllled, and found to be completely volatile. No solid

product was obtained#



48.

Proparatlon of Trlphenylmethyl«>»plperltyl ether.

7.6g. plperitol, 7g. trlphenylchloromethane, and 1Occ.
dry pyridine v/ere heated in a stoppered flask for two hours
on a boiling water bath. The mixture was then poured into
water, and extracted with chloroform, the extract being
washed with dilute hydrochloric acid, v/ater, and dried over
sodium sulphate. The chloroform was removed by distillation,
and a yellow oil was obtained, from which crystals separated.
These crystals were shown to be triphenyloerbinol, by a
melting point determination. In order to separete all the
triphenylcarbinol, the oil was dissolved in light petroleum
in which the oarbinol is insoluble, and was precipitated.
A fter removing the petroleum by distillation, the oil was s
steam-distilled to remove terpene, and the residue 1in the
flask extracted with chloroform. Evaporation of the dried
extract yielded a yellow syrup(3.17g.), which wae dissolved
in a little alcohol, and placed in a refrigerator. After
several weeks, some crystals v/ere obtained. These were

reorystallised from alcohol, and molted at 132-133",

The yield of recrystallised product v/as 0.25g,

Analysis :
Pound: C 87.9, H 8.1~

Calc, for CggHggO C 87.9, H 8.17



EXPERIMENTAL SECTION,

PART IT1.
Attempts to prepare Thymol from Phellandrene.

Attempts to prepare-Menthenone®*3

from Plperltyl Acetate,
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Experiments on the production of thytiol from phellandrene»

Preparation of Bromothydroxy«»l-Q{*phellfir.drene.

20g. of phellandrene, having a specific rotation
of -82.2°, were placed in a large flask containing 1 litre
of water, and the mixture subjected to vigorous stirring.
24g. bromine In aqueous potassium bromide solution were then
added drop by drop, and decolourlsatlon took place almost
Immediately. A heavy oil separated, which was dissolved In ether,
and dried over sodium sulphate. Evaporation of the ether gave
a brown oil (30g.) , which was distilled in vacuo.
Decomposition took place even In a high vacuum, with liberation
of hydrogen bromide and water.

A tltrlmetrlo estimation of the amount of hydrogen
bromide In the aqueous liquid, after extraction of the oil.
Indicated an almost complete conversion of the phellandrene

to the bromo-hydroxy-compound.

Hydrolysis of 3romo-hydroxy-l-o(.-phellandrene.

60g. of phellandrene were converted to the bromo-
hydroxy-compound, as described above, and the oily product
of the reaction separated from the aqueous layer. This
material was boiled for two hours with 24g. potassium
hydroxide In 200 oo. of 60" alcohol. The reaction mixture
was poured Ihto water, and extracted with ether. A fter

drying, and removing the ether, 86g. of a brown oil were/
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were obtained. This was distilled under diminished pressure,
and yielded the following fractions;
Fraction (1) b.p. 60*66"/10 mm., 4S.5g.

o (11) b.p. 80-987/10 ram., 12.8g.

" (i11l) b.p. 60-80°/ 0.5 ram., 22g.
Inaction (111) showed signs of decomposition, and was there-
fore distilled In a high vacuum.

5g. samples of each fraction were treated with p-nltro-
benzoyl chloride in pyridine, but no crystalline ester was
Isolated.

A Lassaigne test was carried out on Fraction (ill), and
the presence of bromine was confirmed, indicating that
hydrolysis was incomplete. A test sample of the fraction
was therefore hydrolysed for four hours with a 50ft excess of
alcoholic potash, and the product still contained halogen.
The bulk of the fraction (12g.) was therefore treated with
6.4g. potassium hydroxide, 100 oc. alcohol, and 15 oo, water,
and boiled for eight hours. The product was purified by
distillation in a high vacuum, and was found to contain
bromine.

Even after this drastic treatment, hydrolysis was still

Incomplete, but It was decided to oxidise the product, in the

hope that some hydrolysed material was present.



51.

Oxidation of the hydrolysis product of Bromo”hydroxy»

phellandrene.

The product of hydrolysis described above was oxidised
by shaking with Beckmann*s chromic acid mixture, until no
further rise of temperature occurred. The reaction mixture
was poured Into water, and extracted with ether. The extract
was washed with dilute alkali, water, and dried. Evaporation
of the ether yielded a brown oil, which was Insoluble In
alkali. Acidification of the alkaline washings gave no oily
separation. Indicating that no phenolic material was present.

The attempted conversion of phellandrene to thymol,

therefore, does not appear to be possible by this method.
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RKperlrnents on the bromlnatlon of plperltyl acetate,

20.8g. of plperltyl acetate were dlasolved In 60 oo. of
absolute alcohol” and 6.4 oo. bromine dropped Into the solution,
the flask being Immersed In cold water. Decolourlsatlon took
place rapidly, and when all the bromine had been added, the
mixture was treated at once with 19g. potassium hydroxide In
130 00. of alcohol, and heated under reflux for one hour#
The reaction mixture was poured Into v/ater, and the oil
extracted with ether. After drying, and removing the ether,
a brown oil remained, which was distilled under diminished
pressure, and the following fractions collected:

Fraction (1)

b.p. to 106°/13 mm. 2.2g., n™ 1.4776
Fraction (11)
b.p. 106-110°/13 nan. 2.8¢g., n?® 1.4765
Fraction (111)
b.p. 120-127°/13 mm. 7.1¢g., 1.4793

1.6g. of each fraction were treated with 2g. of
semlcarbazlde hydrochloride, and 3g. of crystalline sodium
acetate In alcohol, and heated under reflux for one hour.
The products were obtained by pouring Into water, and adding
ammonia until alkaline. AIll three productswere oils, but that
from fraction (11) crystallised after sometime, and was
recrystalllsed from alcohol. The melting point was 218°,

corresponding to the semlcarbazone of piperltone. The ylel”
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yield of reorystallised material was 0.034g.
Even after standing for several weeks, the other two

products did not crystallise.



EXPERIMENTAL SECTION.
PART I11I.

Preparation of N-methylated Piperltylamlnes.
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Preparation of Piperltone Azlne#

( Read and Storey, J., 1930, 2770 )

162g« of finely powdered hydrazine sulphate were added
gradually to a cold solution of 100 g. of sodium hydroxide
in 100 oc. of water, with cooling and shaking during the
addition. 400 oc. methylated spihit were then added, and the
mixture heated to boiling on a water-bath. 152g. of piperitone
were added, and the heating continued under reflux for eight
hours. After standing over-night, the mixture was filtered,
and the residue of sodium sulphate washed with methylated
spirit. The filtrate v/as steam-distilled to remove alcohol
and unchanged plperitone, and the syrupy residue extracted
with ether, and dried over sodium sulphate. Removal of the
ether gave a syrup, which on heating in a boiling water bath,
lost water, and became darker in colour.

This syrupy product was used for reduction to

piperitylamine, as described below.

Reduction of plperitone azine.

70g. of plperitone azine were dissolved in 300 oc. of
glacial acetic acid in a 2-litre flask, fitted with a reflux
condenser, and a mercury-sealed stirrer. The flask was
immersed in cold water, and stirring commenced, after which
75g. of pure zinc powder was added. After stirring for half

an hour, a further 25g, of zinc powder, and 50 cc. of/



55.

of glacial acetic acid were added. After two hours, the
water bath was gradually heated to boiling, and kept at this
temperature for one hour. 500 oc# of hot water were then added,
and the mixture filtered immediately, the unchanged zinc
being washed with hot water. IJie filtrate was carefully
basified with a concentrated solution of sodium hydroxide,
and steam-distilled. The oily layer of the distillate was
separated, and acidified with hydrochloric acid to dissolve
the piperitylamine, after which it was extracted with light
petroleum to remove plperitone. The piperitylamine was
obtained from the acid solution by basifying, and extracting
with ether. After drying over solid potassium hydroxide,
and evaporating the ether, piperitylamine remained as a
brown oil. The yield of crude product varied in different
preparations, being anything between five and twenty grams.

A considerable quantity of zinc wae recovered, and this
was not pyrophoric as was found in previous work.

The piperitylamine was redistilled in an atmosphere
free from carbon dioxide, and passed over at 96-98°/16 mm.

The material was optically inactive.



56.

Reduction of piperltone azlne using magneelum»

60g. of piperltone azlne were dissolved in 260 cc.of
glacial acetic acid, and 100 cc. alcohol, in an apparatus
similar to that used in the previous experimente 35g. of
magnesium powder were added in very small amounts, and a
vigorous reaction ensued, the reaction vessel requiring to
be cooled in ice water. The addition of the magnesium
required about two hours, after which the water bath was
heated to boiling for one hour. The reaction mixture was
treated in the same manner as the previous preparation.
The yield of basic material, in this case was much greater
being about 30g. On distillation, however, the material
passed over at 840/14 mm., showing it to be menthylamines,
produced by reduction of the double bond in the piperityl-

araine molecule.

Attempts to increase the yield of piperitylamine.

Reduction of the ezine by a mixture of zinc and iron
powders in glacial acetic acid, gave only a small yield of
piperitylamine, comparable with that obtained when zinc alone
was used.

Catalysis of the reduction mixture with copper sulphate,
and platinum chloride gave similar results, a considerable

quantity of zinc being left undissolved.
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Resolution of dl-plperltylamine by d-tartarlo add#

130g* of d-tartaric acid were dissolved in a hot mixture
of 900 co. methylated spirit, and 450 cc. water. To this
solution was added a hot solution of 134g. of redistilled
dl-piperitylamine in 275 cc. of methylated spirit. The flask
containing the basic solution was then rinsed out with 183 cc.
of methylated spirit, which was added to the mixed solutions.
A fter standing over-night, a mass of colourless crystals
was obtained, consisting of JL-plperitylamine hydrogen d-tartrate.
The yield of the crude material was 70g., the specific
rotation being -41.44" ( ¢c=1.0015, water ).
After two recrystallisations from hot water, the salt was
obtained in a pure state, having a specific rotation at 18®
of -49%6°( 0=1.2025, water). This value is somewhat higher
than that quoted by Read and Storey (-43®, loo. cit.).
The yield of the recrystallised material was 50g.

The mother liquors containing the crude d-piperityl-
araine were retained, and used later in testing the
méthylation method of Read and Hendry. ( vide Méthylation

of piperitylamine)
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Kxperitnente on the M¢éthylation of piperitylamine»

Méthylation by the method of Head and Hendry (Ber.. 1938, 2644

Crude d-piperltylnmlne was obtained from the mother
liquors of the optical resolution, redistilled, and used as
described below.

40g, of crude d-plperitylamlne, were heated with 12g.
of ethyl chloracetate for four hours at 130° In a flask
fitted with a reflux alr-oondenser, carrying a soda-lime
tube. The reaction mixture was then heated under reflux on
a water bath for two hours with 300 cc. of methyl alcoholic
potassium hydroxide. In order to saponify any plperltyl-
glyclne ester. The unchanged piperitylamine was then removed
by steam-dlstllllng the alcoholic solution, and recovered as
the hydrochloride. Ihe alkaline residue In the distillation
flask was then concentrated on a water bath to about 80 CO.,
cooled In Ice water, and saturated with carbon dioxide.

No plperltyl glycine was precipitated, but some oily material
wan obtained, which showed no tendency to crystallise.

It seemed, therefore, that this method was not suitable
for the méthylation of piperitylamine, although being culte

satisfactory for the menthylamines.
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Méthylation of d-neo-menthylamine by the Methyl lIodide method.

This experiment was carried out to test the method of
méthylation, before applying It to I-plperltylamlne.

30g.(l mol.) of d-neo-menthylamlne In 90 oo. of dry
methyl alcohol were heated gencly under reflux for 30 minutes
with 12 cc.d mol.) of methyl Iodide. 4.5g.(l atom) of sodium
In 50 co. dry methyl alcohol were then added, and heating
continued for 30 minutes. A further 6 cc. of methyl Iodide
were added, and the mixture heated for 30 minutes. Finally
6 co. methyl Todide, followed by 4,5g. sodium In 50 cc. dry
methyl alcohol were added, and heating continued for a further
30 minutes. The reaction mixture was steam-dlIstllled, the
distillate made faintly acid with dilute hydrochloric acid,
and evaporated to dryness on a water bath. The last traces
of water were removed from the solid by stirring with small
amounts of alcohol, and evaporating to dryness. The mixed
hydrochlorides weighed 36 g., and h a d 16.4"(0=2.045, water).
The values of[o(J"or the hydrochlorides of the N-msthyl-
and N-dlmethyl-d-neo-menthylamlnes are f 16.7" and +15.3®
respectively. Indicating that the product from this reaction
Is probably mainly the mono-methyl base.

Separation of the two bases was carried out by acétyl-

ation, and benzoylation.
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Aoetylatlon of the mixture of methylated bases.

15g. of the mixed hydrochlorides were basified, and the
free bases extracted with ether, and dried over sodium
sulphate. This extract gave, on evaporation, 12g. of basic
material, which was aoetylated by boiling gently with 10 oo.
of acetic anhydride for 30 minutes. The reaction mixture was
poured into dilute sodium hydroxide solution to remove free
acid, and extracted with ether. The ethereal solution was then
extracted three times with dilute hydrochloric acid to remove
N-dimethyl-d-neo-menthylamine. Acetyl-N«methyl-d-neo-menthyl-
amine remained in the ether, and was obtained as a mobile
syrup (8g.) on evaporating the dried solution. The acetyl

compound was redistilled under diminished pressure,

b.p. 142°/7 mm., 7.2g., 1.4890,/c<X+34.7°(0=2.077, CHCIj)
Analysis ;
Found: cC 73.B H 11.8 ~»
Calc, for
Cj"gHggON 0 74 H 11,8 %

The N-dimethyl-d-neo-menthylamine was obtained from the
acid v/ashings by basifying, and extracting with ether.
The crude product (6g.) was redistilled under diminished

pressurc.
n

b.p. 87°/8 mm., 6g., 1.4660,"] +53°(c=3.108, CHClg)
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Benzoylation of the mixture of methylated bases#

20g, of the mixed hydrochlorides were benzoylated in
aqueous solution by shaking with 18 o0o. benzoyl chloride,
and keeping the mixture faintly alkaline throughout. Excess
benzoyl chloride was destroyed by addition of more sodium
hydroxide, and the mixture extracted with ether. The ethereal
solution was then extracted three times with dilute
hydrochloric acid to remove N-dimethyl-d-neo-menthylamine.
Evaporation of the dried ether solution gave benzoyl-N-methyl-
d-neo-menthylamine as a pale yellow syrup (26g.), which
crystallised pertly on addition of a little methyl alcohol,
and immersion in freezing mixture. The crystalline material
was collected on a filter, and washed with a little ice-cold
methyl alcohol, and had melting point 67®, which agreed with
that quoted by Read and Hendry (loo. cit.).

Basification of the acid washings, and extraction with
ether gave a further quantity of N-dimethyl-d-neo-menthylamine.

which was redistilled as before, giving 7g. of pure material.

\Ho
/O(J +53.8°(0=2.087, CHClg)
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Preparation of d-neo«menthyl-trimethylammonium Iodide.

2g. of H-dlmethyl-d-neo-menthylamlne, 5 cc. methyl
lodide, and 5 oo. dry methyl alcohol were gently heated
under reflux for one hour. Methyl alcohol end excess methyl
[odide were distilled away, and the quaternary ammonium
iodide was obtained as a white mass. Recrystalllsatlon from
acetone gave the pure material, which melted at 161",

-20M(0=2.069, water ),
Hie86 values are also in agreement with those quoted by Read

and Hendry (loo. cit. )
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Méthylation of l-piperitylamlne.

25g. of %-piperltylamlne, obtained by basifying a
solution of the pure hydrogen tartrate, and redistilling the
product, were methylated In the following manner.

To a solution of the base In 75 cc. of dry methyl alcohol
were added 10.4 cc. of methyl Iodide, and the mixture heated
to gentle boiling for 30 minutes, after which a solution of
3.85g. of sodium In 60 cc. of dry methyl alcohol was added,
and heating continued for a further 30 minutes. A second
portion of 5.2 cc. of methyl Iodide was then added, and after
heating under reflux for 30 minutes, 5.2 cc. of methyl lodide
and 3.85g. of sodium In 60 cc. of dry methyl alcohol were
added. The reaction mixture was then heated for a further
30 minutes, and steam-dlstllled. The distillate was acidified
with dilute hydrochloric acid, and evaporated to dryness on
a v/ater-bath. Even after stirring with alcohol, and evaporating
to remove the last traces of water, the product was somewhat
sticky, and it was therefore treated with sodium hydroxide,
and the liberated base extracted with ether. Removal of the
ether from the dried extract gave a dark brown oil (15g.),

which was aoetylated to separate the mono- and dl-methyl bases.
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Aoetylatlon of methylated piperitylamine. ¢
15g. of the methylated piperitylamine were boiled gently
for 30 minutes with 13 oo# of acetic anhydride. The reaction
mixture was shaken with an excess of sodium hydroxide
solution, and the oily product extracted with ether. The
ethereal solution was then extracted three times with dilute
hydrochloric acid to remove N-dlmethyl-i-piperltylamine.
Evaporation of the dried ether extract gave a dark brown
syrup (11.7g.), which was distilled In vacuo, two fractions
being obtained:
Fraction (1) b.p. 60"/7 mm. 1,9¢.

Fraction (11) b.p. 1627/? mm. 8.4¢g,

Fraction (1) was terpene in nature, and had an odour of
phellandrene. Fraction (i1l) was a pale yellow syrup, which,
on addition of a little methyl alcohol, and immersion in a
freezing mixture, yielded some crystalline material. This was
removed by filtration, and placed on porous plate in a vacuum
desiccator over-night, to remove last traces of syrup. The
material was recrystallised from aqueous methyl alcohol, and

had melting point 111-112°.

1771  -87.9°( 0=2.008, CECI )
Analysis showed the material to be acetyl-N«methyl-3"-piperltyl.
amine.
Found; C 73.8, H 10.7 %

Oslo, for Cj*gHggON, 74.8, 11.0 %
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M>dlroethyl«»l<»»plperltylamine.

The aold extract, containing the dimethyl-base, was
treated with sodium hydroxide solution, and the oil extracted
with ether. Evaporation of the dried extract gave a brown oil,
which was distilled under diminished pressure.

r I8
b.p. 91°/ 7mm., 3.2¢g., n2®1.4763,/tXJJ)—59.2°(0=2.069, CHCIO)

The product was a pale yellow oil, with a basic odour, which
did not appear to combine readily with atmospheric carbon
dioxide, in contrast to the primary base.

Analysis showed the material to be N-dimethyl-jl-plperltyl-

aminee®
Pound; CcC 79.8, H 12.6 ~
Calc, for CjgHggN, 79.5, 12.7 <

Hydrolysis of Acetyl-N- methyl-1-piperitylamine.

As there v/as not sufficient crystalline acetyl derivative,
the syrupy material was used for the hydrolysis, and had a
specific rotation of -79.7®(0=2.6475, CHCI1 )

6.2g. of the syrup were boiled with 25 cc. of concentrated
hydrochloric acid for 8 hours, but very little hydrolysis
took place, as there was still some undissolved syrup
remaining after the heating. The mixture was therefore
placed in a sealed tube with a further 25 cc. of acid, and

heated at 100° for 8 hours. Basification of the reactiop/
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reaction mixture “ave an o1il, which was extracted with ether.
Removal of the ether from the dried extract yielded a brown oil,
which v/as distilled in vacuo. A
b.p. 98°/B mm., np®1.472¢,/"] -51.04°(0=2.057, CHClg)

The yield of material wea 0.6g., and some unchanged
acetyl compound remained in the distillation flask.
Analysis of the product showed it to be slightly Impure
N-methyl-1 -plperitylamine.
Found ; C 73.2, H 11.3 %

Calc, for 79.0, 12.6 %

Méthylation of N-dimethyl-1-pineritylamine.

1.6g. of the dimethyl base were boiled gently with
5 00. of methyl alcohol, and 5.cc. of methyl iodide for 16
minutes. Evaporation of the solvent and excess methyl iodide
gave a white solid residue of the quaternary ammonium iodide.
This was dissolved in cold acetone, and the solvent allowed to
evaporate at room temperature. The product, jL-piperityl-
trimethyl-ammonium iodide was obtained as white crystals,

which melted with decomposition at 186®.
\fl

. -4.8®(0s2.094, water)
u uj -

Analysis
Found; C 48.3, H 8.2 %

Calc, for 48.2, 8.1 ~



EXPKRIKIKNT/X £ECTIO?\
PART IV.

Preparation of N-methylated d-iso-menthylamlnes.
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Hydrogenation of l-plnerltone.

Preparation of d-Iso*menthone.

0.3g. of palladium chloride were dissolved In 25 cc. of
water, to which three drops of dilute hydrochloric acid had been
added, and the solution heated to boiling. The cooled solution
was transferred to the hydrogenating bottle, and the vessel
containing the palladium chloride washed with a further 25 cc.
of water, this also being added. 0.5g. of gum arable were
dissolved in 200 cc. of boiling water, and the cooled solution
placed in the bottle. Finally, 50g. of JL-plperitone (c/"42°)
were added, and the bottle placed in the machine. The bottle
was then evacuated by means of a water-pump, until the liquid
began to boil. After the boiling had continued for a few minutes
in order to expel dissolved air, shaking was commenced, and
hydrogen at a pressure of 100 lbs. per square inch admitted to
the bottle. Absorption of hydrogen'at this pressure was rapid,
and the reaction was complete in less than half an hour.

T"e contents of the bottle were transferred to a
separating funnel, and the bottle rinsed with ether. The aqueous
liquid was extracted three times with ether, and the extracts
dried over sodium sulphate. No alkali must be allowed contact
with the product, owing to its ready racémisation. Removal of
the ether from the dried extract gave a yellow oil.

The average yield from a number of preparations was 49g.,
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and the average value of 0(*"47°(lzl® homog,)

The combined products from a number of preparations were
redistilled in vacuo, and passed over at 88°/16 mm. The
redistilled material had o(” +48°. Since redistillation
resulted in so little purification, it was decided to convert

the crude material directly to the oxime.

Preparation of d-iso-menthone oxime.

The following is a typical example of the preparation of
the oxime;

To 170g. of crude d-iso»menthone , and 86g. of
hydroxylamine hydrochloride In 170 oo. water, were added 200g.
of crystalline sodium acetate in 120 cc, water in order to
depress the acidity. Methylated spirit was then added until
the mixture was homogeneous, about 900 oo. being required.

The mixture was allowed to stand in a stoppered flask for three
days at room temperature, and then most of the alcohol was
removed by distillation under diminished pressure. The oily oxime
was extracted from the residue with ether, and dried over sodium

sulphate. Evaporation of the ether gave a viscid syrup. The yield

was 202g. 1.4742, +g6.75°( ¢ =2.678, EtOH)
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Reciuotlon of d-Iso-menthone oxIme to d-lso-menthylamine.

100g* of the crude oxime were dissolved in 800 oo# of
absolute aloohol, contained in a 2-litre round-bottomed flask,
fitted with an addition-tube, and reflux condenser# %e flask was
heated on a sand-bath until the alcohol began to boil, and then
160g. of sodium in small pieces was added# The addition of the
sodium required about eight hours, and it was found necessary
to add additional alcohol occasionally to prevent separation of
solid sodium ethoxide. About 600 cc# of alcohol were required
for this. When all the sodium had dissolved, the mixture was
allowed to cool, some water added, and steam-distilled until
no more oily droplets came over, ©le distillate was faintly
acidified with hydrochloric acid, and evaporated to dryness on
a water-bath# In this way 100g. of crude d-iso-menthylamine
hydrochloride were obtained, having |[*j*+16#3°( £=1#9535, water).
The crude material was recrystallised from a hot mixture
of 700 cc. acetone, and 70 cc. methyl alcohol. The first fraction
to separate consisted of pure d-iso-menthylamine hydrochloride
having[o(J"237( £ =2.0646, water). Further fractions had much
lower rotation values. The yield of pure material was 24g.,
representing about 25" of the crude hydrochloride. In all
further preparations, it was found possible to obtain the pure
hydrochloride in 2b% yield by one recryetallisation from aoetone-

methyl alcohol.



70.

Méthylation of d-iso-menthylamine.

30g. of d-lso-menthylamine. liberated from 37g* of the pure
hydrochloride, were dissolved In 90 cc* of dry methyl alcohol,
and 12 cc* methyl lodide added* The mixture was refluxed gently
for 30 minutes, and 4*5g* of sodium In 60 cc. methyl alcohol
added, and heating continued for a further 30 minutes®* The
mixture was again heated for 30 minutes with 6 cc* of methyl
lodide, and then 6 cc. methy! iodide, and 4.5g. sodium In 60 cc*
methyl alcohol were added. After heating for 30 minutes, the
reaction mixture was steam-dlstllled, the distillate made faintly
acid with hydrochloric aold, and evaporated to dryness on a

water-bath®* The mixture of hydrochlorides so obtained weighed

36*3g*, and had”J"+25.9"( c= 2*044, water).

Aoetylatlon of methylated d-lso-menthylamlne®*

36g. of the hydrochloride obtained above were decomposed
with alkali, and the free base extracted with ether*
Evaporation of the dried extract gave 30g. of oil with a
characteristic basic odour* This was boiled gently under reflux
for 1 hour with 25 cc. of acetic anhydride* The reaction
mixture was poured Into dilute sodium hydroxide, and the oil

extracted with ether. The ethereal solution was then extracted/
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/extracted three times with dilute hydrochloric acid to remove
N-dimethyl-d-iso-menthylamine. the aoetyl-N-methyl-d»lsjo-
menthylaiine remaining in the ether. Basification of the

acid extract, and extraction with ether gave the dimethyl-base.
The yield of crude material was 25.12g., which was redistilled
under diminished pressure.

b.p. 97°/13Dim., n"®1.4608,[~J*+36.5°( £=2.1465, CHCI"), 22g.

Analysis.

i/
Pound : c 78.8, H 13.8 ~
Calc, for 78.6, 13.7 %

The acetyl-N-methyl-d-iso-menthylamine was obtained as

a syrup, which would not crystallise, but was distilled under

diminished pressure. The crude material weighed 7.7g.

b.p. lloVo.enan., 1.4827,~1+33.17°( 0=1.613, CHCI"), 6g.
Analyala.

Pound! c 72.6, H 11.5 f,

Calo. for 74.0, 11.8 ~
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Preparation of delso-menthylKlyolne. A

40g*(2*5 Mol#) of d-lso»menthylamine. liberated from
50g* of the pure hydrochloride# were heated In an oil bath at
130°for 4 hours with 12#6g.(11 cc., 1 Mol.) of ethyl ohloro-
aoetate. The reaction mixture was then boiled for 2 hours with
310 00. of 5~ methyl alcoholic potash. In order to saponify the
menthylglyolne ester. Excess d-lso-menthylamlne was then
removed by steam-dlstlllation, and the residue concentrated on
a water-bath to a volume of about 100 cc. On cooling In
freezing mixture, and saturating with carbon dioxide, a
precipitate of d-lso-menthylglyolne was obtained. This was removed
by filtration, and the filtrate again treated with carbon
dioxide, when a further small amount of the glycine was obtained.
The total yield of material was 13g. Recrystalllsatlon from
hot water gave a fibrous mass with no crystalline form.

The purified product melted at 183®.

Analysis.
Pound: C 66.5, H 10.6

Calc, for Cj*gHggOgN 67.6, 10.8 »
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Preparation of N-methyl-d-lao-menthylamlne.

Ilg. of d-180*menthylglyOIlne were heated In an oll-bath
at 200° for 1 hour, the flask being fitted with a reflux alr-
oondenser, and a soda-llme tube. The glycine melted, and carbon
dioxide and water were produced In the reaction. The reaction
mixture was cooled, dissolved In ether, and dried over sodium
sulphate. Evaporation of the ether, gave a brown oil, which was
distilled In vacuo.

b.p. 92®/13 mm., nj® 1.4612, t21,36°( £.2.108, CHClg), 6g.

This consisted of N-raethyl-d-lso-menthylamlne. and was a

colourless o1l, possessing a pronounced basic odour.

Analysis.
Pound: C 77.2, H 13.0 %

Calo. for CiiHggH 78.3, 13.6 %
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Benzoyl-N-methyl-d-leo-menthylamine.

2.5g. of N-methyl-.d-ifo-menthylamlne were benzoylated
by treatment with 6 co. of benzoyl chloplde, the reaction
mixture being kept slightly alkaline throughout. Excess
benzoyl chloride was destroyed by adding sodium hydroxide,
and the oily product extracted with ether. Evaporation of
the ether from the dried extract gave a colourless syrup(4.7g.)
which was distilled In a high vacuum,

b.p. 170°/1.3 mm.

The distillate crystallised after keeping for several
weeks In a refrigerator, and had m.p. 64°. The material was
very soluble In all organic solvents, and could not be
recrystallised. It had fxj~-10.8"(£ :~1.9896, CHCI3)
Analysis showed the substance to be benzoyl-N-methyl-

d"lso-menthylamlne.

Analysis.
Found: cC 79.7, H 9.9 %

Calc, for Cj*gHgyON, 79.1, 9.9



Preparation of d-lao-menthyl-trlmethylammonlim Iodide.

10g. of N-dICT6thyl»d-lao*menthylamlne, 30 ocemethyl Iodide,
and 30 oo. dry methyl alcohol were heated gently under reflux
for 1 hour. Methyl alcohol and exoese methyl lodide were
removed by distillation, and the solid residue of quaternary
lodide recrystallised from acetone. The substance formed

colourless plates, which melted at 184",

+1.87°{ 0=1.5225, water), [MJ+6.4°

Analysis.
Pound: C 48.1, H 8.6 *

Calo. for 47.9, 8.6



EXPERIMENTAL SECTION.
PART V.

d»Neolao-menthylamlne #



Preparation of Salioylidene d-neoiso-menthylamlne

The crude hydrochloride which remained after all the
pure d-lso-menthylamlne hydrochloride had separated out was
converted to the free base by addition of sodium hydroxide
solution, and extraction with ether. Removal of the ether from
the dried extract ”“ave 217g. of crude menthylamines” This
was treated with 146 cc. of salicylaldéhyde, and the resulting
salioylidene compound dissolved In chloroform and dried over
sodium sulphate. Evaporation of the chloroform gave 382g. of
crude salioylidene menthylamines. On recrystalllsatlon from

light petroleum, the following fractions were obtained.

(1) m.p. 110-112°, [p<.J"+67%to =2.032, CHClg) , 100¢.
(2) 76-80°, 17]'" -1.2°(C =2.095, CHCI"), 50g.
(6) 80-86°,/p<]" +10.2°( 0=2.064, CHClg), 26g.

The first fraction consisted mainly of salioylidene
d-lso-menthylamlne. but the second fraction which had a slight
negative rotation seemed as If It might contain some
salioylidene d-neolso-menthylamlne. The second fraction was
therefore recrystallised twice from light petroleum, and yielded
24g. of pure salioylidene d-neolso-menthylamlne. having

-18.1°(£= 2.1485, CHClg), and m.p. 99-100°. A mixed
melting point taken with an authentic sample of salioylidene

d-neolso-menthylamlne showed no depression.
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