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1023 SALWAY: THE SYNTHETICAL PREPARATION OF THE

chosen for this purpose was sitosterol, C,,H,;0, since the latter can
be prepared in comparatively large quantities from wheat germ,
and 1s uncontaminated with stigmasterol when obtained from this
source. It was converted into the glucoside by treatment with
bromoacetoglucose in ethereal solution in the presence of dry silver
oxide. The sitosterol-d-glucoside thus obtained was found to possess
properties closely resembling the phytosterolins, and there is no
doubt that the substances previously designated ipuranol, cluytianol,
and trifolianol consist almost entirely of sitosterol-d-glucoside.

In addition to the synthesis of sitosterol-d-glucoside, the glucosides
of cholesterol, myricyl alcohol, ceryl alcohol, and cetyl alcohol have
been prepared. These glucosides have not hitherto been found in
nature, but it appears probable, in the light of recent observations,
that the glucosides of the fatty compounds, ceryl, cetyl, and myricyl
alcohols, do occur in small quantities in plants, and that they have
not hitherto been isolated owing to the difficulty attending their
separation. The synthesis of these glucosides was of importance,
since a knowledge of their properties would greatly facilitate the
future examination of plants for the presence of such substances.

It was also intended to prepare the glucoside of the so-called
isacholesterol, and a commercial specimen of the latter was procured
for the purpose. The material was found, however, to be a very
impure mixture of substances, since it contained considerable
quantities of cholesterol and carnaubyl alcohol, CyH;O, and no
substance agreeing with the isocholesterol of Schulze and his pupils
(J. pr. chem., 1873, [ii], 7, 163; 1874, [ii], 9, 325; 1882, [ii], 25,
159), or of Darmstddter and Lifschiitz (Ber., 1898, 81, 97), could
be isolated from it. It may furthermore be noted in this connexion
that the statements of the above-mentioned authors concerning the
properties and composition of isocholesterol are so conflicting that
further investigation of the subject is desirable.

The question whether the glucosides prepared in this investigation
belong to the a- or PB-series has been left undecided on account of

the fact that the insolubility of these substances in water renders
the emulsion test for a- and B-glucosides indecisive. Fischer and
Helferich (Annalen, 1911, 8388, 68) have shown, however, that in
almost all cases the method of preparation of glucosides described
by them, and adopted in the present investigation, leads to the
formation of B-glucosides, so that the glucosides now obtained
probably Be]ung also to this series. In the case of ceryl-d-glucoside,
however, it is of interest to note that the present author has isolated
two distinet modifications, which may possibly represent the a- and
B-forms of the glucoside, although no definite evidence to this effect

has been obtained. :
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was therefore dissolved in hot alcohol, and the solution digested
for about a minute with an excess of potassium hydroxide. In
this manner the acetyl groups of the glucoside were eliminated
without affecting the remaining part of the molecule, and the free
glucoside, which is only sparingly soluble in hot alcohol, was
deposited. This was collected, washed with hot alcohol, and purified
by erystallisation from a mixture of pyridine and alcohol, when it
separated In rosettes of small, colourless needles. When heated in
a capillary tube, the substance begins to soften at about 270°, and

melts and decomposes at 295—300°. The yield of pure substance
amounted to 4 grams:

0:1028 gave 0°2721 CO, and 0'0960 H,0. C=72'2; H=104.
CggH5;0; requires C=723; H=10'2 per cent.

Sitosterol-d-glucoside, Co,H,;0*CiI,,0;, is insoluble in water and
only sparingly soluble in alcohol, ether, chloroform, or benzene. It
dissolves readily in pyridine, and can be easily crystallised from
this solvent in admixture with alecohol. It yields the characteristic
colour reaction of the phytosterols when dissolved in acetic anhydride
and chloroform, and a drop of concentrated sulphuric acid then
added. When heated with aqueous hydrochloric acid in the
presence of amyl alcohol it is readily resolved into its components,
sitosterol and dextrose.

Tetra-acetylsitosterol-d-glucoside, Cy;H,;0-CyH,0;Ac;—This sub-
stance was prepared by heating the glucoside for thirty minutes
with an excess of acetic anhydride, The greater part of the latter
was then removed by distillation, alcohol added to the residue, and
the crystalline solid which separated then recrystallised from alcohol.

It was thus obtained in colourless, glistening leaflets, melting at
166—167°:

0°1010 gave 0:2540 CO, and 0°0812 H,0. C=686; H=89.
C, H;,0,, requires C=68'7; H=8'0 per cent.
0°5694, made up to 20 c.c. with chloroform, gave a;, —1°18' in a
2-dem. tube, whence [a], —22°9°.

Tetra-acetylsitosterol-d-glucoside is very readily soluble in ether,
chloroform, benzene, or hot alcohel, but only sparingly so in cold
alcohol. Tt is immediately hydrolysed in the presence of alkali
hydroxides with regeneration of the glucoside.

Tetrabenzoylsitosterol-d-glucoside, CyH,;0CyH,0;Bz,—In order
to obtain this compound, sitosterol-d-glucoside was dissolved 1n
pyridine, and the solution gently warmed for about a minute with
an excess of benzoyl chloride. The mixture was then poured into
alcohol, when the benzoyl derivative separated as a flocculent pre-
cipitate. This was collected and purified by crystallisation from I
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ITI. Myricyl-d-glucoside, CqH,0-CH,,0;.

Five grams of myricyl alcohol were shaken for eight hours with
a dry ethereal solution of bromoacetoglucose (5 grams) in the
presence of dry silver oxide (b grams). The mixture was then
filtered, the filtrate evaporated, and the solid residue, which con-
tained the desired tetra-acetylmyricyl-d-glucoside mixed with
unchanged myricyl alcohol, was dissolved in a mixture of equal
parts of hot benzene and alcohol. On cooling, the greater part of
the myricyl alecohol separated and was collected, whilst the tetra-
acetyl derivative of the glucoside remained in the filtrate. The
latter was subsequently heated for a very short time (about one
minute) with an excess of alecoholic potassium hydroxide, and the
glucoside, which separated on cooling, collected and washed with
cold aleohol. It was purified by dissolving in hot chloroform and
precipitating the glucoside from solution by the addition of ether.
This product was then crystallised from hot aleohol, when it
separated in small, colourless plates, melting at 99°. The yield of
pure glucoside amounted to about 10 per cent. of the myricyl alcohol
employed in the reaction:

0:1000 gave 0°2642 CO, and 01078 H,0. C=72'1; H=12-0.

CygsH ;004 requires C=72'0; H=12'0. per cent.

Myrieyl-d-glucoside is insoluble in water, sparingly soluble in ether
or chloroform, but readily so in pyridine or hot alcohol. It could
only be obtained in one modification, thus differing from the
glucoside of ceryl alcohol.

Tetra-acetylmyricyl-d-glucoside, CgyH;0-CiH;O;Ac;—This com-
pound was obtained by heating the glucoside with acetic anhydride
for some time, then removing the greater portion of the latter by
distillation and adding alcohol to the residue. The precipitate of
acetyl derivative thus obtained was crystallised from a mixture of
ethyl acetate and aleohol, when it separated in small, colourless
leaflets, melting at 78—79°:

0:1010 gave 0°2633 CO, and 0°0972 H,0. C=684; H=10'T.

C, Hg0,, requires C=68'6; H=10'5 per cent.

0:1542, made up to 20 c.c. with chloroform, gave a;, —0°10/ in a

2-dem. tube, whence [a], —10°8°,

Tetra-acetylmyricyl-d-glucoside is readily soluble in ether, chloro-
form, or benzene, but only sparingly so in cold alcohol.

IV. Ceryl-d-glucoside, Co;Hgz0CyH, ;0.

The preparation and isolation of this compound were effected in
a manner precisely similar to that adopted in the preparation of



D-GLUCOSIDES OF SITOSTEROL, CHOLESTEROL, ETC. 1028

myricyl-d-glucoside. The glucoside was obtained, after be?ng
crystallised from methyl alcohol, in small, hexagonal plates, melting
at 94°. The yield of pure substance amounted to about 10 per

cent. of the ceryl alcohol employed :
01460 gave 03808 CO, and 01560 H;0. C=T71'1; H=119.
CygHeO; requires C=71'0; H=11'8 per cent.
Ceryl-d-glucoside was found to exist in two modifications, the one
melting at 94°, as described above, whilst the other melts at 135°.
The latter was obtained by dissolving the former in hot chloroform,
when glistening leaflets of the modification of high melting point
immediately separated from the hot solution. If the latter is
recrystallised from alechol, it is more or less transformed into the
modification of lower melting point. The glucoside melting at 135°
was analysed, with the following result:
0°0871 gave 0°2263 CO, and 0°0928 H,0. C=709; H=118.
CyyHgeOq requires C=71'0; H=11'8 per cent.
Tetra-acetylceryl-d-glucoside, CoH;:0:CyH,0;Ac,.— This com-
- pound was prepared in the manner described in connexion with
the preparation of tetra-acetylmyricyl-d-glucoside. It crystallised
- from a mixture of alcohol and ethyl acetate in small, colourless
-.'}: leaflets, melting at 85—87°:
~ 0:0758 gave 0°1883 CO, and 0:0696 H,0. C=67-8; H—10-2.
; Cy1H7,0y requires C=67'8; H=102 per cent.
0°2010, made up to 20 c.c. with chloroform, gave ap —0°17/ in a
2-dem. tube, whence [a], —14-1°,

4

V. Cetyl-d-glucoside, CigHa0+CyH,,0;.

Thia' glucoside has already been described by Fischer and
elferich (loc. cit.). In the present investigation it was prepared
by th_e method of these authors, but a more expeditious way of
“1solating the product was adopted. Five grams of cetyl alcohol
Were shaken for eight hours in dry ethereal solution with bromo-
Acetoglucose (5 grams) and dry silver oxide (b grams). The
.";:mlxt.ura was then filtered to remove the silver, the ethereal filtrate
evaporated, and the residue from the latter hydrolysed in alcoholic
inlutmr_l by heating for about a minute with an excess of potassium
j’dr_m:uda. Water was then added to the alcoholic liquid, and the
'Pliﬂmpltat-e_d solid extracted with ether. On washing the, ethereal
:E :tmlz wﬂ;h water and thus removing the alcohol contained in it,
cnllecgta I[{:n:-zu da separated as a flocculent precipitate, which was
- mlﬂ-n lcryatalllaed frm1l1 chloroform. It was thus obtained in
plat.af ourless needles, which began to soften at 78°% and com-
y melted at about 1500, T4 yielded an acetyl derivative,







