Published on 01 January 1862. Downloaded by University of Victoriaon 27/10/2014 01:57:51.

View Article Online / Journal Homepage / Table of Contentsfor thisissue
62

XIV.—On the Resin of Ficus rubiginosa, and a new Homologue of
Benzylic Alcokol.

By WarreN De ra Rug, Ph.D.,, F.R.S., Treasurer of the
Chemical Socicty, Secretary of the Royal Astronomical Society,
&c., and Hueo MiULLER, Ph.D., F.C.S.

(Abstracted from the Philosophical Transactions, 1860, Part I.)

Awmong the interesting collection of natural products contributed
to the Paris Universal Eshibition of 1855 by the British Colonics,
was a gum presenting some remarkable qualities. This substance
was stated by the exhibitor to be a new species of gutta percha, in
consequence of its becoming plastic when masticated, and on this
account it attracted considerable attention. It had been contri-
buted by Dr. Stephenson, of Manning River, N.S.W., who had
obtained it from a species of Ficus, known as F. rubiginosa. The
zealous Commissioner for New South Wales, Mr. (now SirWilliam)
Macarthur, brought this gum under our notice, with the view of
obtaining some information respecting its chemical properties.

A few preliminary experiments, which were made in Paris, at
once showed us that this substance had very little in common with
gutta percha, and, moreover, its chemical properties were found to
be entirely different from those of that gum. Although our ex-
periments did not allow us to hold out hopes to Mr. Macarthur
of the gum becoming a valuable article for exportation from the
colony, they offered some inducement to us to make a more rigor-
ous investigation of it on purecly scientitic grounds. On communi-
cating this view to Mr. Macarthur, he liberally placed at our
disposal the remainder of the specimen exhibited.

In pursuing subsequently the study of this subjcet, we discovered
one of the proximate constituents to be a natural acctic ether
of a new radical homologous to benzyl (C, 1I,). The peculiar in-
tercst which attaches to this class of compounds, induces us to
bring under the notice of the Socicty the results of our investigation.

This gum or resin exhibits, on the first glance, great similarity
in its general appearance to ¢ Gum Euphorbium,” occurring, like
that substance, in irregular picces, generally pierced with holes;
some specimens also exhibiting a stalactitic formation. The lioles
in the fragments of this resin are produced by a small beetle of
the tribe  Curculio,” which apparently feeds upon, and lives in
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this resin, as it oozes in a semifluid state from the branch of the
tree. 'We had no means of ascertaining whether or not this insect
causes the secretion of the resin by puncturing the branches of the
tree, in the same manuer as the Coccus ficus does for the purpose
of depositing its ova. The colour of the gum varies from a dirty
yellow or red, almost to white. It is solid and brittle, but some
of the larger pieces exhibit, especially in the interior, a degree of
toughness which renders it difficult to powder. It is opaque, the
fracture being dull and wax-like.

At a temperature of about 30° C. (86° Fahr.) this resin becomes
soft, when it resembles gutta percha, being plastic without becoming
sticky, provided it has been previously wetted with water. In its
natural condition, it has neither taste nor odour ; but when heated,
it evolves a wax-like odour, and on being masticated evinces a
characteristic taste.

In hot or cold water it is perfectly insoluble; but warm alcohol,
ether, oil of turpentine, and other solvents of resinous substances
dissolve it with facility. Solutions of caustic alkalies have no effect
on it, even when aided by heat.

When left for some time in contact with cold alcohol of ordinary
strength, the greater part of the resin is dissolved, whilst a white
flocculent substance remains undissolved. By employing this
solvent, we succeeded in separating several distinct classes of
substances from the Ficus resin. The constituent, readily soluble
in cold alcohol, formed an amorphous resinous substance, when
separated from the solvent by distillation or precipitation with
water. The white insoluble part, when further treated with boil-
ing alcohol, is in part dissolved, particles of bark, sand, and other
accidental impurities remaining undissolved. The alcoholic solution
of the white substance deposits, on cooling, a white crystalline mass,
which by repeated crystallization may be obtained in beautiful
scaly crystals. From. the residue insoluble in boiling alcohol,
bisulphide of carbon or chloroform extracts a small quantity of
caoutchouc.

A quantitative experiment by the above method yielded the
following approximate per-centage result :—

Resinous substance, readily soluble in cold alcohol . 73
‘White crystalline substances, insoluble in cold alco-

hol, but soluble in warm alcobol . . . 14
Caontchouc, fragments of bark, sand, and loss . 13
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The resinous substance, readily soluble in cold alcohol, which
forms, according to this analysis, by far the principal constituent
of our resin, offered but little inducement for chemical investigation.
However, a number of experiments were made, which, although
unproductive in their results, may serve to characterize this sub-
stance, which possesses peculiarities distinguishing it from other
bodies of like origin. In order to identity it hereafter, we pro-
pose to call thisresin Sycoretin. At the same time, we must state
that we were not successful, for reasons hereinafter mentioned, in
obtaining this substance perfectly pure.

Sycoretin.

Cold alcohol of moderate strength dissolves the principal part
of the original resin, forming a light brown solution, which on
precipitation with water, or the separation of the alcohol by
distillation, yields the sycoretin. The alcoholic solution of this
resin is perfectly neutral, and scarcely any precipitate is caused
in it on the addition of an alcoholic solution of acctate of lead or
acetate of copper. This behaviour indicated at once that no acid
compounds were present, and that the resin is perfectly neutral.
The minute precipitate which formed we ascertained to be tannate
of lead, the source of the tannic acid being probably the bark
which contaminated the resin. This resin was purified by redis-
solving it in alcohol, and in order to remove the small amount of
colour, the solution was treated with animal charcoal, but this had
no effect. No better result was obtained when a small quantity of
acetate of lead was introduced into the solution, and a basic lead-
salt thrown down with ammonia. We afterwards found that the
colour could be gradually removed by repeated precipitation of the
resin from its alcoholic solution by water.

The decolorized resin was now redissolved in a just-sufficient
quantity of alcohol, and the solution left for some time in a cool
place, when a small amount of crystalline substance was deposited,
which was filtered off. By addition of a little water, a small
quantity of sycoretin was then thrown down, in order to carry
down the last traces of the less soluble erystalline compound, in
case any were still present. After this treatment, the solution
was again allowed to stand for some time, but no further precipitate
was formed. The clear solution was now partly precipitated with
water, and the precipitate removed after it had subsided, heat being
used to facilitate the subsidence of the sycoretin by causing the
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precipitate to agglutinate into one mass. That part of the resin
remaining in solution was aftcrwards thrown down with water and
collected scparately.

The two different lots of resin thus obtained had the sume ap-
pearance ; both were brittle, but only the last became sticky when
masticated, and tasted like the original resin.  Both products were
powdered and kept for some time in vacuo over sulphuric acid, in
order to remove all traces of any adhering water or alcohol.

The analysis of the first precipitated part (A) gave the following
per centages :—

Carbon . . 7465 Hydrogen . . 1011

The analysis of the portion last thrown down (B) gave the fol-
lowing per-centages :(——

Carhon . . 7789 Hydrogen . . 994

It will be observed from the preceding numbers, that the resin,
which has the property of agglutinating on being masticated, is
richer in carbon than that first thrown down by water from the
alcoholic solution. The peculiar characters of these substances
did not, however, permit of any formule being determined for
them.

Sycoretin is almost white; it is very brittle. It melts in boiling
water to a thick liquid, floating on the surface, and when powdered
becomes so electric that it flies out of the mortar. In water,
dilute acids, alkaline solutions, or ammonia, it is insoluble ; but it
is readily soluble in alcohol, ether, chloroform, oil of turpentine, &c.

In order to ascertain whether sycoretin was allied to that class
of bodies called glucosides (jalapin, for example), the following
experiments were made :—

Action of Sulphuric Acid on Sycoretin.

A portion of the sycoretin, prepared, as stated above, by frac-
tional precipitation, was added to concentrated sulphuric acid; it
was readily dissolved, forming a fine deep red solution, which gave
off only a faint odour of sulphurous -acid when kept for several
days. By exposure to the air, or on addition of water, a brownish
precipitate deposited, which differed from the original solution by
its lesser solubility ; the aqueous liquid contained a trace of a
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sulpho-copulate acid, but no saccharine substance could be dis-
covered. Analogous results were obtained by treating it with a
concentrated solution of potash. These experiments show that
sycoretin cannot be classed with the glucosides ; morcover, all at-
tempts to place this substance in connexion with some of the
classified organic compounds were unsuccessful, and we arc there-
fore constrained to lcave it for the present among the so calied
resins, under which term are compriscd all sorts of bodies, acid
aud neatral, which have nothing in common except some physical
resemblance.

Action of Nitric Acid on Sycoretin.

It appears that the only products of the action of concentrated
nitric acid, are a peculiar nitro-compound and a small quantity of
oxalic acid, no picric acid being formed.

On submitting sycoretin to the action of nitric acid, the pow-
dered resin was introduced in small quantities into the acid at the
ordinary temperature, and when the action had somewhat subsided,
the acid was boiled for some time, when every particle of resin
disappeared. The resulting yellow liquid was mixed with water,
when a copious precipitate of a pale yellow colour was formed.
The precipitate was filtercd off, and washed with water. The fil-
trate, when freed from nitric acid by evaporation, gave an addi-
tional precipitate of the nitro-compound on admixture with water.
The nitro-compound has slightly acid properties, and i readily
soluble in solutions of potash and ammonia. Carbonate of potash
also dissolves it, but there is no evolution of carbonic acid, even
when the solution is warmed. All the solutions in alkalies are
dark yellowish brown, and leave on evaporation an amorphous re-
sidue. Lead and other metallic salts give coloured precipitates
with its solution, but, as might be expected, no definite compounds
could be produced in this way. The compound with potash, when
heated on platinum-foil, melts, takes fire, pufis up, and burns
with the vivacity of other nitro-compounds.

Action of Heat on Sycoretin.

When heated in a retort, sycoretin melts below 100° C. and,
at a temperature of a few degrees higher, froths considerably,
giving off water which retains the pcculiar odour perceptible on
heating the original resin. On raising the temperature much
higher, it becomes quiet, and begins to decompose, giving off at
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first a mobile liquid, and towards the end a dark yellow tar-like
substance, leaving only a small quantity of charcoal behind. The
distillate so obtained has a disagreeable smell, somewhat like burnt
india-rubber, acetic acid being also present in cousiderable quan-
tity.

By treating it with a solution of carbonate of sodium, the acetic
acid is removed, a dark brown oily liquid remaining, which pos-
sesses now a less disagreeable odour. This oily liquid, submitted to
a new distillation, gives at first a very mobile liquid, possessing in
every respect the properties of caoutchin, and then a thick oily
liquid, which soon becomes dark brown when exposed to the air.

Acetate of Sycoceryl.

We assign this name, for reasons hereafter to be mentioned, to
the crystallizable substance, which, as already mentioned, is obtained
when the residue, left after the treatment of the original resin
with cold alcohol, is dissolved in boiling alcohol, and the solution
allowed to cool.

For the preparation of this substance, the original resin is
coarsely powdered and extracted with cold alcohol, in order, as far
as possible, to remove the sycoretin. The undissolved residue
is then exhausted with boiling alcohol. The several solutions thus
obtained are filtered and allowed to cool, when a white deposit is
formed, which generally shows but little indication of crystalliza-
tion. This white deposit is again dissolved in a large quantity of
boiling alcohol, and left in a quiet place to cool slowly, when a
more perfect crystallization is obtained.

Towards the latter part of the crystallization, a substance is de-
posited of different appearance, being of a more flocculent nature,
and altogether different from the crystals first deposited. This
substance is present only in very small quantity, and its separation
from the other crystallizable constituents of the resin is attended
with great difficulties. In order to effect this separation, the alco-
holic solution is allowed to cool to about 40° C. (104° Fahr.), and
then the crystals which may have formed are separated by strain-
ing off the liquor as guickly as possible through a piece of gauze.
The mother-liquor, on further cooling, will now deposit the floe-
culent substance, contaminated, however, with the first substance.
By repeating this operation, a perfect separation of this second
substance may be effected.

By repeated solution in and recrystallization from hot alcobol,
the crystalline substance (acetate of sycoceryl), was obtained
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perfectly white and transparent and apparently pure. An exami-
nation with the microscope, however, proved that another foreign
body had deposited in smaller crystals on the faces of the supposed
pure substance. This new body proved to be much less soluble in
different vehicles than our acetate of sycoceryl, but, being present
only in very small quantity, its separation caused us at first very
great perplexity, but finally we found the following method per-
fectly effieacious for that purpose.

The dry crystals were placed in a flask, and a quantity of ether
insufficient to dissolve the whole substance was introduced, the
temperature being maintained at about 30° C. (86° Fahr.); more
ether was cautiously added from time to time until the larger
crystals had just disappeared, leaving the smaller ones of the new
substance undissolved. The separation of the two substances is
not, however, perfect in a single operation; for when the flask
is allowed to cool, a small part of this parasitical body deposits.
After distilling the filtered etheric solution, the acetate of sycoceryl
is obtained in a state of perfect purity, and by recrystallization from
alcohol, ether, or chloroform, it may be procured in beautiful
crystals.

Acetate of sycoceryl so- obtained is perfectly colourless, and
crystallizes from ether in flat prisms, which generally appear as
six-sided plates. When crystallized from alcohol, the crystals are
thin and scaly like mica, and have the greatest resemblance to
cholesterin.

Acetate of sycoceryl is brittle, yet difficult to powder, on account
of its becoming highly electric when triturated. It melts at 118°
—120° C. (244°:4—248° Fahr.), and is still fluid when cooled
down to 80° C. (176° Fahr.). It eolidifies at first to a transparent
mass, which, however, after a short time, becomes opaque and
crystalline, especially if scratched with a hard body. Heated
considerably above its melting-point, it boils and distils, almost
without decomposition. The distillate is at first liquid, but solidifies
after some time, and becomes gradually crystalline. When not
perfectly pure, or if the heat is applied too rapidly, it gives out a
rancid odour, in which that of acetic acid is recognizable. Hot
alcohol, ether, chloroform, benzel, acetone, oil of turpentine, and
concentrated acetic acid dissolve the acetate of sycoceryl with great
facility. The alcoholic solution is perfectly neutral, and gives no
precipitate with alcoholic solutions of the acetates of lead or

copper.
Sulphuric acid dissolves it readily, forming a viscid colourless


http://dx.doi.org/10.1039/js8621500062

Published on 01 January 1862. Downloaded by University of Victoriaon 27/10/2014 01:57:51.

View Article Online

THE RESIN OF FICUS RUBIGINOSA. 69

solution, which gets gradually brown, and then gives off traces of
sulphurons and acctic acids.  When the sulphuric solution is
mixed with water, a substance is thrown down which is perfectly
hard at comimon temperatures, but melts below 100°C. (212° Fahr.),
and is vevy diflicultly soluble in alcohol, but readily so in chlorofoim
and henzol.

Nitric acid, when diluted, has no cffect, at ordinary tempera-
tures, on acctate of sycoceryl; but if warm, it cvolves nitrous
fumes, and produces a ycllow resinous compound.  I'uming nitrous
acid, however, dissolves it readily at ordinary temperatures, giving
a yellow solution from which water throws down a flocculent
amorphous yellow nitro-compound. '

Ilydrochloric acid has no cfiect on acetate of sycoceryl.

Chlorine, bromine, and iodine in contact with this substance act
upon it with violenee, especially the two first-named reagents; the
products, however, procurcd in this manncr are only resin like
compounnds not adapted for analysis.

If, however, a warm aleoholic solution of the acetate of syeoceryl
is employed, and the bromine or iodine also added in solution, and
in small quantitics at a time, the colour of these two reagents
disappears, and after cooling, a new hromo- or iodo-compound, as
the case may be, is deposited in small erystals. The iodine-com-
pound is yclow, the brominc-compound colourless. The purifica-
cation of these two promising compounds, and their separation
from the unmaltered original substances, and another resinous
body formed at the same time, was unfortunately not possible with
the limited quantity of material that could be devoted to their
preparation,

Solution of potash, cven when hoiled for a long time with the
substance under consideration, does not act upon it. If hydrate
of potash, however, is melted with it, a decomposition takes place,
and if the temperature is raised, some hydrogen is given off. The
product of this reaction, trcated with water, leaves behind a
colouriess amorphous body, which could not be obtained ina crys-
talline state, or sufficiently pure for analysis. The alkaline mother-
liquor saturated with diluted sulphuric acid became slightly turbid,
and the presence of acctic acid was then perecptible.  Soda-
tartrate of copper gave no reaction indicating the presence of
sngar in the solution.

Thus far we did not suceeed in producing any derivative which
would throw light upon the theoretical composition of our substance,
and furnish us with the means of ascertaining its rational formula.
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Analysis gave numbers which agree with the empirical for-
mula C,, H,;0,* our substance being accordingly isomeric with
camphor, to which, however, it has no further resemblance.

This composition varies also widely from that of the crystalline
substances procured from analogous sources, and which have a
great resemblance to our substance,—for instance, the crystalline
resins on the one hand, Chinese wax and waxes generally on the
other.

We have mentioned above, in speaking of the action of various
reagents on our new substance, the occurrence of acetic acid
under two different circumstances; we did not attach much
importance to this fact at the time, because this acid occurs so
frequently among the products resulting from the breaking up of
organic substances ; nevertheless, we subsequently repcated these
experiments on a somewhat larger scale, chiefly, however, with the
view of studying the other products of decomposition which are
formed. In order to eliminate as much as possible the effect of
temmperature, we made use of that powerful reagent, the so-called
‘ sodium-alcohol,” which is obtained by dissolving sodium in
absolute alcohol. Sodium-alcohol and potassium-alcohol at ordi-
nary temperatures are, for the most part, equivalent in their reac-
tions to the hydrates of those alkalies when in a state of fusion,
and hence present the advantage of effecting decompositions in a
more simple manner, the effect of a high temperature not inter-
fering with the final result, as is somctimes the case when the
fusing hydrated alkalies are employed.

Some experiments of this kind, performed with great care,
convinced us that the occurrence of acetic acid could not be
attributed to the effect of empyreumatic decomposition, but that
it actually existed as an integral proximate comstituent of our
crystallizable substance. This led us at once to suspect that our
substance was in reality an ether-like compound. This supposition
was confirmed by the separation of a body which might be con-
sidered as the hydrated oxide of a radical; moreover, we were
ultimately enabled to give the fullest confirmation to this theoreti-
cal speculation, hy actually producing the original substance in a
manner suggested by this view.

It should be stated that sodjum-alcohol dissolves our substance
with the greatest facility, and even at a temperature of 30° C.

* Carhon = 12 Oxygen = 16.
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(86° Fahr.) dccomposition takes place, the reaction being unac-
companicd by the evolution of gas. On cooling, the solution
continues liquid, although a large quantity of the substance may
have boen employed ; but on addition of water, a white flocculent
substance separates from the colourless alkaline mother-liquor.

The flocculent substance is insoluble in water, but readily soluble
even in cold alcohol. When it is dissolved in a quantity of boiling
alcohol, just sufficient to take it up, the solution on cooling solidi-
fies complctely to a mass of beautiful silky crystals, quite different
from those of the original substance: this new derivative proved
to be the new aleohol, which we proposc to call Sycocerylic
Alcohol.

The aqueous liquor from which the flocculent precipitate was
separated, remains almost perfectly clear, on saturation with a mine-
ral acid; on examination, no other product besides a volatile
organic acid could be found in it. The existence of a volatile acid
with the odour of acetic acid, was rendered evident by saturating
the alkaline mother-liguor with phosphoric acid and distilling ; the
distillate was saturated with carbonate of barium and evaporated
to the crystallization point, when prismatic crystals, of the charac-
teristic form of acetatc of barium, were obtained. A barium
determination gave numbers which agree with the formula,
C, H; BaO,.

Alcokol of Sycoceryl.

The preparation of this substance has becn already detailed. In
order to render it pure, it is only nccessary, after it has been pre-
cipitated from the solution of sodium-alcohol, to wash it well with
water in order to remove all traces of fixed alkali; then to crystal-
lize it a few times from warm alcohol. The crystals usually occur
aggregated in spherical masses, like the mincral Wavellite ; they
arc very thin, and have a great resemblance to caffcine,

In several instances, during the earlier stages of its purification,
or when dilute alcohol is employed for its solution, it was noticed
that the substance did not deposit in crystals, but the transparent
liquid congealed to a jelly. This jelly, however, after some time
became crystalline, the crystallization commencing in several points
of the mass, and extending gradually throughout the whole; ulti-
mately a crystallization was obtained of the same appearance as
occurs under other circumstances.

In the determination of the rational formula of this substance,
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we took cognizance of the fact, that, besides acetic acid, it was
the only other product obtained in the decomposition of the original
compound which we have denominated acetate of sycoceryl, and
the analysis of which led to the empirical formula C,, H,4O.

From the nature of this compound, we inferred that it contained
the radical of acetic acid in a state similar to that in which it exists
in acetic ether; that, in fact, we had to deal with a compound
containing acetic acid minus one atom of hydrogen and a radical.
According to this view, the empirical formula C,, H,; O would
have to be doubled, whereby we obtain

Cyo H3, O,
and if we now deduct the elements) _ C. H. O
of acetic acid minus hydrogen .j) — 72 73 ™3
we have Cis Hy

for the radical of our new alcohol, whose formula would conse-
quently be C,; H,,0.

The analysis of the supposed alcohol obtained from acetate of
sycoceryl gave results which support this view.

According to the formula C,, H,, O, the new alcohol would be
homologous with benzylic alcohol obtained from “oil of bitter
almonds.”

Alcohol of sycoceryl is perfectly insoluble in water, the fixed
alkalies, and ammonia; but alcohol, especially when warm, also
ether, benzol, chloroform, and naphtha, are good solvents for it.

At a temperature of about 90° C. (194° Fahr.), sycocerylic alco-
hol melts to a liquid heavier than water, and solidifies on cooling
to a crystalline mass, especially if any fragments of crystals have
remained unfused, because they hecome the foci of a new crystal-
lization. When, however, the heat isincreased only a little beyond
the fusion point, it remains perfectly transparent and amorphous.
By contact with alcohol, this glassy condition is changed to the
normal crystalline structure. When it is heated considerably
above its melting-point, a portion distils unchanged, and a brownish
residue is left in the retort.

Potassium brought in contact with this substance when in a
state of fusion, disengages hydrogen, and becomes covered with a
white crust; but when heat is applied in order to fuse the so-
formed potassium-compound of the sycocerylic alcohol, the reaction
becomes so violent that the mass blackens and even catches fire.
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Heated with hydrate of potash above the melting-point of the
latter, it evolves hydrogen and decomposes; it appears that
this reaction does not stop with the probable formation of an
acid which unites with the potash, but goes further; for in the
product of this reaction we did not find the expected acid ; but it
is our intention to pursue this subject if ever we are so fortunate
as to procure a larger supply of material.

Concentrated sulphuric acid easily dissolves sycocerylic aleohol
with evolution of heat, forming a brown liquid which remains un-
altered for some time. The liquid yields, en addition of water,
aresinous viscid substance, which melts at the temperature of boil-
ing water, and is but very sparingly soluble iu alcohol. Ether and
chloroform dissolve it with facility, and, on evaporating, merely
leave the resinous product in its original amorphous state. The
aqueous liquor, saturated with carbonate of barium, gave no indi-
cations of the presence of a conjugated sulphuric acid.

Chlorine, bromine, and iodine act readily on sycocerylic alcohol :
if solutions of these reagents are used, crystalline compounds are
formed. The iodine-compound is of a yellow colour.

Action of Chloride of Phosphorus on Sycocerylic Alcohol.

For the purpose of preparing the chloride of sycoceryl, we em-
ployed pentachloride of phosphorus and a solution of sycoeerylic
alcohol in benzol. At common temperatures, no reaction took
place, but when the temperature was raised to about 60° C. (140°
Fahr.), hydrochloric acid was given off, and the pentachloride
gradually disappeared. After the disengagement of hydrochloric
acid had ceased, the Jiquid was removed from the remaining penta-
chloride and washed with water, and afterwards with an alkaline
solution. After the benzol had been got rid of by keeping the
liquid for some time in a warm place, a viscid residue was obtained,
which was soluble with great difficulty in alcolol, but easily soluble
in ether or chloroform. These solutions, after evaporation, depo-
sited this substance again in its original sticky state. In the first
experiments, which were carried out only on a very small scale, a
crystalline substance was formed besides the amorphous greenish
compound. This crystalline substance differed in its properties
from the original alcohol. It therefore seems probable that a
slight excess of pentachloride (or the phosphoric acid formed
during the reaction) destroys to a great extent the chloride of
sycoceryl formed during the reaction ; or at all events, phosphate
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of sycoceryl, which is produced simultaneously and predominates,
cannot be separated from the chloride. We are therefore at pre-
sent unable to give a description of the chloride of sycoceryl in its
pure state.

Benzoate of Sycoceryl.

Chloride of benzoyl dissolves with the greatest facility a large
quantity of sycocerylic alcchol at common temperatures, but no
hydrochloric acid is disengaged ; probably, therefore, no reaction
takes place at ordinary temperatures, but if heat is applied, the
liquid soon commences to give off hydrochloric acid. When the
evolution of hydrochloric acid has ceased, the mixture is allowed
to cool, when it solidifies to a fibrous crystalline mass. Any excess
of chloride of henzoyl is removed after the reaction by throwing
the mixture into a solution of bicarbonate of potassium, whereby a
resinous mass separates, The whole being kept warm for several
hours, all the chloride of benzoyl is decomposed. During this
process, a slight smell, somewhat like benzoate of ethyl, is percep-
tible. The resinous mass, after removal from the saline liquors, is
washed several times with warm water ; it is now free from ben-
zoic acid and chloride of benzoyl. On boiling the resinous mass
with absolute alcohol, a trace of a yellowish secondary product
dissolves, leaving the principal quantity undissolved, which then
appears as a white crystalline mass.

When the product thus obtained is boiled with a large quantity
of ether, and the solution allowed to cool, small crystals are. depo-
sited, which are soluble with difficulty in ether. Absolute alcohol
dissolves only a trace of this substance, and when boiled with it
deposits the dissolved part, on cooling, in minute spherical aggre-
gations of crystals, which under the microscope are seen to be
prismatic.

The best sulvent for this compound is benzol, it being soluble in
all proportions in this liquid. On evaporating the solution, the
substance is left behind in fine prismatic crystals. Chloroform
behaves like benzol : but the crystals obtained from this solvent
are much finer, and can be obtained of considerable size.

In order to ascertain the nature of the compound produced by
the action of chloride of benzoyl on sycocerylic alcohol, we decom-
posed it by means of sodium-alcohol, which we found to be pre-
ferable to any other form of caustic alkali. Even with this reagent
the decomposition is effected only with difficulty, possibly on
account of the new substance being only sparingly soluble, and
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also on accouni of the resulting benzoate of sodium not being
much more soluble in the alcohol. llowever, after boiling for
some time, the beuzoate of sycoceryl disappears. On addition of
water, a bulky substance was separated, which proved to he the
regenerated alcohol of sycoceryl.

The aqueous liquid saturated with an acid soon formed a crystal-
line precipitate, which, on removal with ether, proved to be benzoic
acid.

The foregoing experiments bear conclusive evidence that the
alcohol of sycoceryl behaves towards chloride of benzoyl in a
manner perfectly analogous to that of other members of the alco-
holic group, producing, that is to say, a benzoate of the cther-
radicle.

After having shown that the substance separated by sodium-
alcohol may be regarded as the alcohol of the new radicle sycoceryl,
it became desirable to have a synthetic proof of this theory; and
it occurred to us that if we could succeed in combining the syco-
cerylic alcohol again with the radicle of acetic acid, and thus repro-
duce the original substance, which we have called acetate of syco-
ceryl, it would be the best possible confirmation of our views. In
order to test this, we accordingly brought chloride of acetyl in
contact with sycocerylic alcohol. At ordinary temperatures, no
action took placc; but when a little heat was applied the alcohol
was dissolved, and the liquid commenced to boil, giving off copious
fumes of hydrochloric acid. After the reaction had ceascd, heat
was again applied, and the wholc subjected to the boiling tempera-
ture for some time, in order to get rid of the excess of chloride cf
acetyl. After cooling, the resulting product was boiled with water,
when a heavy oily body separated. The boiling with water was
continued for some time, until at last the oily liquid became per-
fectly solid and beautifully crystalline, indicating at once that a
substance had been formed differing from the original aleohol,
which, it will be remembered, is fluid at the temperature of boiling
water.

This white crystalline substance was now dissolved in boiling al-
cohol, of which it required a considerable quantity, and subsequently
allowed to cool. Wlhen almost the whole had dissolved, a small
quantity of a compound was left bchind, which at last melted,
being evidently a new substance the probable product of the action
of a small quantity of oxychloride or phosphorus which contami-
nated the chloride of acetyl.
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On cooling, the filtered liquid began to crystallize, yielding
beautiful iridescent flat prismatic crystals, which sparkled with the
colours of the rainbow in the solution, like chlorate of potash in
the act of crystallizing. The crystallized substance produced in
this experiment proved to be in cvery respect identical with the
natural acetate of sycoceryl, and thus gave the most dircet confir-
mation to our theorctical vicws.

Having thus established the nature of the syeocerylic aleohol, it
became desirable to produce also the acid which would be homo-
logous with benzoic acid, and would bear to this acid a relation
similar to that which palmitic acid bears to the lower members of
the serics to which it belongs. A small quantity of the alcohol was
therefore boiled for about six hours with dilutc nitric acid. A
fecble reaction was indicated by the slight evolution of nitrous
fumes, aud after some time the sycocerylic alcohol became of a
dark yellow colour, and presented a resinous aspect.  After digest-
iug for six hours, the resinous product was removed, washed with
water, and uried.  This substance was readily soluble in warm al-
cohol, and ou cooling a white crystalline substance was deposited.

This erystalline substance had all the characters of an acid; it
was perfectly soluble in an aqucous solution of potash or ammonia,
and gave with an alcoholic solution of acetatc of lead a copious pre-
cipitate. Although this reaction showed that we had obtained an
acid which possesses all the properties that might be anticipated of
an acid corresponding to our alcohol, we could not, with the very
small quantity of substance at our disposal, get enough of it in a
pure state for analysis, on account of the yellow nitro-compound
(apparently the mitro-acid of the new acid) adhering wich great
obstinacy to it, and accompanying it in all its compounds and solu-
tions. 1n order to exclude the formation of this secondary product,
we tried the action of chromic acid on sycocerylic alcohol ; a small
quantity of the alcohol was boiled with a moderately concentrated
solution of chromic acid for about eight hours. The product so
obtained was washed and boiled with a dilute solution of potash,
but after saturating this alkaline solution with an acid, no precipi-
tate was formed, and it was altogether impossible to deteet any
acid: therefore we must conclude that this acid was not formed by
this treatment.

On one occasion, on repeating this experiment, we accidentally ob-
served, among the products of the action of chromic acid on syco-
cerylic alcohol, a crystalline body ; on treating the mass with dilute
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alcohol, this product was procured in large flat prisins, resembling
somewhat in appcarance the acetate of sycoceryl, but differing in
its melting-point, and was perfectly ncutral. From the mode of
formation, it might he inferred that we had obtained the aldehyde
(C,g H, O) corresponding to our alcohol, but the minuteness of
the quantity procured rendered it impossible to decide this point.

For the present we must content ourselves with the foregoing
account of the compounds of the radicle sycoceryl, the very small
amount of the substance at our disposal being barely sufficient for
the performance of those experiments which we have described.

The great interest which naturally attaches to this new homo.
logue of the henzyl-alcohol series will be a sufficient inducement
for us to take up this subject again, for the purpose of studying
its derivatives, should we be so fortunate as_to obtain a further
supply of raw material.

On reviewing the members of which Cannizzaro’s benzylic
alcohol is the type, and with which our new alcohol must be classed,
it will be perceived that there are still many gaps to be tilled up in
their series.

Benzylie aleohol . . . . . C,H,O
gs gi:g} unknown.
Cuminyhie aleohol (Thymol and Carvacrol). /10”140
(,“II“.,O
12H,,O
CBIImO
C,4 1,0, unknown.
C,;11,,0
C 61,60
C,, 11,40
Sycocerylic alcohol . . . . . CgH,,0

On comparing the properties of our sycocerylic alcohol with those
of benzylic aleohol, very little resemblance will at first be traceable
between them ; but when it is remembered that there are not fewer
than ten steps between benzylic and sycocerylic aleohol, this dif-
ference of properties is casily accounted for ; more particularly if
we take into consideration a similar case in another homologous
scries, the links of which are more fully known. The change in
the properties of the acetic acid series, for example, by each in-
crement of incrcase of C H,, is quite as remarkable; and when we
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compare acetic acid on the one hand, with palmitic acid on the
other, the dissimilarity is not less remarkable than if we compare
sycocerylic alcohol, C,4 H,, O, with benzylic alcohol, C, Hg O.

In conclusion, we may mention that benzylic alcohol, and conse-
quently also cuminylic alcohol, are generally considered to be
homologues of phenyl-alcohol (carbolic acid) ; cresyl-alcohol would
be isomeric with benzyl-alcohol, and carvacrol and thymol with
cuminylic alcohol. On comparing these substances, we find that
this view is not tenable, and that there exist in reality at least two
distinet series of isomeric compounds, the types of which are ben-
zylic alcohol on the one hand and phenylic alcohol on the other.

The crystalline substance which adhered to the acetate of syco-
ceryl, and which it will be recollected was left in part undissolved
when the acetate was dissolved out with ether, can be obtained in
only very small crystals. It is perfectly neutral, and we did not
succeed in obtaining any derivative from it calculated to throw
light on its true nature. The quantity was indeed extremely small,
and we therefore content ourselves with giving the results of the
ultimate analysis of this substance, which was found to contain
75'56 per cent. carbon and 12-30 per cent. hydrogen.
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