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and some of ils Products of Decomposition. 7

in which the three atoms of water were replaced with four atoms
of metallic oxyd.

The gelatine-sugar-nitric acid he found to be

c¢,,H N, O, , 4NO,49HO,
and its compounds with bases to be
C,,H N,O, 6 +4NO, +4(8)MO+2aq.

This exceedingly complicated formula, and its high atomic
weight, together with the fact that the several formula for gela-
tine sugar, enumerated above, though differing absolutely from
each other, are nevertheless but slight modifications from once,

twice, three and four times the following formula,
‘ G, H,NO;
led naturally to the conclusion that the differences might be attrib-
uted partly to the impurity of the substances analyzed, and partly
- to the imperfect atomic weights at that time in use.

Beyond the description and analysis of the body itself, and the
few salts above enumerated, gelatine sngar had met with no de-
tailed examinations. T'hese considerations gave occasion to the
investigation which follows. It is scarcely necessary to add to
the statement of its having been conducted at Giessen, that the
counsel and codperation there enjoyed, have united with the recol-
lections of this labor, some of the most grateful memories of a life.

Formula of G'lycocoll,

Finding it impossible to obtain as large a per-centage of carbon
by the combustion of gelatine sugar, either in chromate of lead
or oxyd of copper, as had been found by both Mulder and Bous-
singault, no conclusion remained, but that the analyses they had
recorded, and those we had made, were of different bodies. After
the analyses of several compounds of this body with hydrochloric,
sulphuric and nitric acids, oxyd of copper, nitrate of silver, and
bisulphate of potash, the conviction was established that its con-
stitution was ¢ H, NG, § ot
to which in crystallized gelatine sugar, an atom of water is united.*

Upon comparing the per-centages derived from this formula
with the results of analysis in Boussingault’s last investigation,
the differences will be seen to be scarcely greater than frequently
occur in a series of the best determinations.

The body analyzed by Boussingault, was dried at 120° C,,
[248°F.] Thatanalyzed by us lost nothing in weight at 150° C.,

"

SEEE-—

*

* For the anhydrovs body, we have adopted the already proposed name Gry-
eocorL. The inappropriateness of the name sugar, has been nnl,.url:d by Dessaigne.
The attribute of sweetness it shares with AqO, 85 O3, oxide of glyceryle and ni-
trous ether, and beside, it is ineapable of fermentation. : )

We submit the symbol Gl., as least likely to lead to canfusion. G. mizht con-
found with Glyecium, (Glucinum, Beryllium,) and Gly. is already appropriated to
Glycerile.



8 Prof. E. N. Horsford on Glycocoll,

}3'040 F.] When exposed upon a watch crystal to the heat of a
amp, with a metallic screen between, and at such distance that
the escape of vapor is barely discernible, a part of the mass in
contact with the glass becomes browned, while another portion
melts and shoots into crystals. These continue to form even
after other portions have become charred. Rubbed together with
finely pulverized hydrate of baryta, it becomes almost instantly
fluid, the whole dissolving readily in water, from which, in pro-
cess of time, crystals containing baryta and glycocoll deposit
themselves. Here, in the act of combination, the water from
one or both the ingredients was given up.

The above circumstances, and others yet to be noted, induced
the opinion that at a certain temperature, a lower one longer con-
tinued, an atom of water from one half of the hydrated glyeocoll
might be given up, and the remaining half take its place. This
would give almost precisely the analytical results of both Mulder
and Boussingault, and yield from the formula determined on by
us, precisely the composition given by Mulder.

2(C,H,NO,, HO—HO=C,H,N, O..

Below, follow the estimated per cent. constitution, according to
the above formula, and the average of a series of analyses by
Boussingault and Mulder.

Estimate. Bous. Mulder.

8 equiv. Carbon, - - - - 4404 3379 3417
9 « Hydrogen, - - - 6-38 G644 649
2 ¢ Nitrogen, - - - 19-85 19-90 1984
7 % Ozxygen, - LA . 3973 3070 39-50
100000 110000 | 100-00

The effort to expel this half atom of water was unsuccessful.
A temperature of 150° C. [302° F.] produced scareely a percep-
tive diminution in weight. At 170° C. [338° F.] it began to
brown with the escape of gaseous products of decomposition. At
190° C. [374° F.] though portions had become quite charred,

others merely melted and crystallized anew.
The support which the analyses of Boussingault give to the
formula C,H,NO,,HO,

will justify the following juxtaposition of the estimated per cents.
and the actual results.

Gliyeocoll and Oxyd of Silver; dried at 110° C. [230° F.]

Boussingault. Harsford
CigH 5N0,,+4Ag0. ) CyHgNO3+ALO.

Equiv, _ | Estimate. | Result. |Eqniv. Fatimaie,
Carbon, . . + | Moo= 16 133 | 1362 | 4 = M 1315
Hydrogen, . . |15 = 15 208 ] R T S . 219
Nurogen, . . 4= 36 | 807 1 = UM 769
Oxygen, - w1l .= B8 1226 | 1235 | 3 = A4 13-21
Ox. silver, . . 4 = 464 6453 | 6375 1 = ll'ﬁ_ 6373
719 Log-ud | Lovow | 182 | 1ou-uu
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From three to four ounces of hippuric acid were digested in a
flask of one litre* capacity, over a spirit lamp, in four times their
weight of concentrated hydrochloric acid, until entirely dissolved.
A larger quantity is less manageable, and the subsequent treat-
ment less expeditious. It is well to continue a gentle heat, with
the addition of water half an hour after the solution is completed.
In this time a part of the benzoic acid gathers into oily drops and
sinks to the bottom, becoming, as the whole cools, a solid erys-
talline mass, not easily removed from the flask. The presence of
water retains the hydrochlorate of glycocoll in solution. After
the whole mass has become cool, the benzoic acid having for the
most part erystallized out, the contents of the flask are poured
upon the filter and washed till the filtrate no longer tastes sour.
The filtrate is then evaporated in an open porcelain basin over a
water bath, nearly to dryness,—by which process the excess of
hydrochloric acid and benzoic acid are, for the most part, removed.
Redissolving and again evaporating two or three times repeated,
at length give the hydrochlorate of glycocoll quite pure. Am-
monia is then added to the syrup till it yields an alkaline reaction.
Absolute alecohol being then added, the remaining traces of benzoic
acid and the salammoniac are dissolved, while the glycocoll is
thrown down in the form of a white precipitate, consisting of
myriads of minute prismatic crystals. As the body is slightly
soluble in aleohol, and more so in alcohol containing salammeo-
niac, it is well to let the fluid stand a few hours. The precipi-
tate is then brought upon a filter and washed with absolute alco-
hol, till the filtrate no longer gives a precipitate with nitrate of
silver.

Properties of Glycocoll.

Thus obtained, hydrate of glycocoll tastes sweet, though less
so than cane sugar,—has neither acid nor alkaline reaction ; dis-
solves in from 424 to 4-35 parts of water ; is more soluble in hot
than in cold spirits of wine; 1s quite insoluble in ether, and
scarcely less in absolute alcohol.

When heated with a concentrated solution of caustic potash,
in excess, it assumes, with the evolution of ammonia, a fine bril-
liant red color. If the heat be continued, the color gradually dis-
appears.

Heated with hydrate of baryta or oxyd of lead, the same bril-
liant color 1s produced.

With sulphate of copper, a trace of glycocoll prevents the pre-
cipitation by potash, and the solution assumes a charactenstic
blue color. Boiled with oxyd of copper or its hydrate, it yields
the same blue solution, which, if concentrated, crystallizes in fine
needles.

* = (-2201 English gallon.









































































































