. considerable difficulty and expense.
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Ou Chloral.*

DY PROFESSOR CHARLES A. JOY.
. This inferestivg compound was duscovered
in 1832, by Licbiz, and was obiained by the
action of chlorine upon absolute alcohol. The |

name is signiticant of its origin, and sugzests |

at once thomethod of its nanufacture. Chlo- |
rino alcohol is abreviated to chiloral, just as|
aldehyd is al(cohol) de(prived of) hyd(rogen).
The Germans have a name for chloral so long
that it ought to be 1.entioned as a curiosity.
They call it trichlormethylhydrocarbonoxyd,
end sometimes trichloracctoxylwasserstoft,
and again, trichloraldehyd, or trichloracety-
foxydhydrat. It is not probable that the
medical profession will adopt any of the long
names in making up their prescriptions, but
that chloral will reign in all its simplicity.
It is worthy of notc that ncarly simultane-
ously with Licbig’s discovery of cliloral in
Germany was Guthrie’s preparation of chlo-
roform in the United States, and it is some-
what remarkable that, while the former is
just coming into notice as an hypnotic agent,
the latter hasbeen empleyed stuce 1847 as an
anmsthetic, and tho present investigations
upen it would not have been undertaken if it
were not for its relations to chloroform. Al-
though Licbig first prepared chloral, yet we
are chiefly indebted to Dumas fora knowledge
of its properties and constitution, just as we
were for the best investigations upon chloro-
form. In order to understand how chloral
can be made from alcohol, it would be well
to write down the formulas of alcohol, alde-
hyd, &c., and then trace the decomposition
that takes place:—

Alcohol............ C3iHe0z C*HeO
Aldehyd ....... .. C4HI0? 20
Chloral............ CiCBHO? CHCIO
Chloroform....... CHCB C HCI3

When chlorine is passed through absolute
aleohol, wo can see, from the above table,
how it takes tho place of hydrogen, and forms
hydrochloric acid. The reaction may be
represented by the following formula :—
C2H00 - § C1=C2HCEO + 5 HCL. The ac-
tual manufacture of chloral is attended with

It is necessary to pass well dried chlorine
gas through pure anhydrous alcohol for many
hours, as long as it is absorbed, and to keep
tho vessel cool in the carly stages of the ope-
ration; later, the temperature must be gradu-
ally raised until tho liquid boils. If dilute
aleohol be employed, instead of the anhy-
drous, no chloral is formed, but, in its stead,
aldehyd, acetic acid and hydrochloric acid ;
henco tho necessity of using absolute aleohol.
1t is also difficult to prevent the formation of
other compounds, especially chloride of car-
bon, which serve to contaminate tho chloral
and render its administration dangerous.
After the chlorine has been passed: through
sufficiently long, the crude product is mixed
with three times its bulk of oil of vitriol and
distilled at & gentlo heat. It is sometimes
neeessary to repeat this operation soveral
times, and finally to distil over quick lime.
This 13 a long and tedious process, and it is
not at all probable that it will be followed on
a largo scalo should there be a demand for
chloral in medicine. Tho action of chlorine
upon bodies that yicld alcohol by fermenta-
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tion, such as starch, sugar, &ec., will be tried,
and even wood, after it has been treated with
sulphuric acid, might afford it when acted
upon by chlorine. Professor Stacdelor, for-
merly of Gottingen, now of Zurich, thought
of the possibility of such a reaction, and ac-
tnally succeeded in making chloral by distil-
ling o minture of one part of starch (or sugay)
with 7 parts of hydrochlorie acid and 3 parts
of peroxide of manganese ; formic acid, ear-
bonic acid and other bodies accompanyng it.
Some of these latter methods may eventuaily
prove successful, and thus ¢nable us to obtain
chloral at a cheap xate. At 2 recent meectig
of the Chemical Svciety of Berlin, a pound
of chloral hy drate was cxlnbited by two chem-
ists, Martins and Mendelssohn, who stated
that, with the co-uperationof Dr. Licbreich,
they had discoverad a chetip and easy method
for its preparation, bnt they refrained from
giving the method because they are not
thorough with the research.  We also under-
stana that the hydrate is offered for sale in
Berlin for about a dollar gold, per ounce.
As a dose only-consists of a few grains, an
ounce can be made te go a long way, and the
price may be cunsidered very moderate. We
can hardly expect to procure it mn this coun-
try for any such price until the demand forit
has occasiuned the discovery o. cheap methods
for its manufacture. e are sorry not to be
able to give more definite hints in reference
to anew way of preparing it. but we feel
confident that our skiliful pharmaceutists will
soon be able to get on the rnght track.

We now propose to give an account of the
properties of chloral. It isa hmpid, oily,
colorlessliquid with a fatty taste, and astrong
caustic simell, producing lachrymation. Its
specific gravity is 1.502, and it boilsat 95° C.,
and can be distilled unchanged. It mixes in
all proportions with water, also with ether
or alcoltol, It dissolves sulphur, phosphorus,
bromine and ivdine, and combmes directly
withwaterto formahydrate. Alittle chloral
put into a moist flask deposits star-shaped
crystals of the hydrate on the sides. ‘The
aqueons solution of chloral is indifferent to
vegetable colors ; oxides of silver or mercury
have no cffect upon it. concentrated sulphu-
ricacid deprives it of waterand separates the
anhydrous crystals.

One of its most remarkable properties is
the change it undergoces spontancously when
kept ; it 1s altered into & porcelain-like mass
called metachloral, which is insoluble, though
isomeric with the liquid form. It can be re-
converted into chloral by distillation. The
white metachloral is insoluble in alcohol and
ether, as well as in water, but by contact with
water it is gradually converted into the crys-
talized hydrate of chloral.

Fuming nitric acid changes chloral into tri-
chloracetic acid. An alcoholic solution of
potash converts chloral immediately intv
formiate of potash and chloroforn. This
rcaction may be represented as follows -—
CCIBHO+4-KHO = KCHO*+ CHCI3. For
pharmaceutical purposes chloralhydrate must
forn a hard, white crystalline mass, be com-
pletely soluble in water, not sinell of chloride
of carbon or hydrochloric acid but retain the
peculiar, penctrating odor characteristic of
chloral. It would be dangerous to cmploy
hydrate of chloral, contaminated by chlorous
acetylene, chloride of carbon and other in-
cidental products, and hence great eare must
be observed in its preparation.

Much attention has recently been called to
the hydrate of chloral in consequence of tho

physiological researchies of Dr. Licbreich.
This gentlenn in presenting his paper to the
Chemieal Suciety of Berlin, May 24, 1869,
gave the following interesting cxplanation of
the oceagion of his research.

¢“There ave sono substances which pass
throngh the bady without decamposition tnd
without exercisig any appreciable influence
on the even tenor of vur life ; thore aro othiers
which go to build up and nourish; others
take up something from the Luly by cliemi-
cal decamposition and then leave it ; some
are useful, such as acetic acid and sugar.
experimented recently to ascertain if, by tho
splitting up of certain compuunds in the
body, the separated compound would cxert
the same influence it would if adwinistered
alone.

s Prichloracctic acid of Dwmas and chloral
of Licbig appeared to be the most favorable
for experiment. It isknown that these bodies
when brought in contact with alkaline soln-
tions split np into chierofurn and formiates
and carbonates of the alkalics. Both of these
substances being soluble in water are casily
absorbed ; after they have pussed into the
cirenlation they come in contact with the
alkali of the blond. My experiments proved
that tho fermic acid and carbonic acid hadno
particular eftect, while the chloroform exert-
ed its full influence.”

Dr. Licbreich reasoned that what took
place outside the body in the chemist's labor-
atory ought to follow in the alembic of tho
stomach; but he preferred to bring hisagents
directly in contact with the blood by subcut-
ancous injections rather than wait for the ac-
tion by the way of tho stomach ; although in
sotme cxperintents he injected the compound
into the stomach, /

Some animals slept ten mnutes after the
application, and continued in this state for
ecighteen hours with quiet pulse and respira-
tion, One man slept for sixteen hours with-
out bad efficcts. The length of the action 13
explained on the theory of tho gradual elimi-
nation of chloroform in the body, and its
continuous cffect upon the patient nntil the
whole of it was decomposcd. .

Dr. Jacoli, a distinguished physician of
New York, has repeated many of Dr. Lie-
breich’s experiments with great_succees, and
lic recently read a very interesting paper on
the subject before the New York County e~
dical Society, giving a detailed account of
what he had done.  On the other side of the
question, we find in tho Medicul Gazctle, of
New York, so ably cdited by Dr. A. L. Car-
roll, a translation of seme experiments con-
ducted by M. Demarquey and conuaunicated
to the Academy of France, from which the
experimentor draws the following conclusions:

1. Chloral has n well marked soporific
effect upon debilitated and weak subjects.

49, The duration of its action is in direct
proportion to the weakness of the patient.

3. The sleep provoked by it is gencrally
calm, and is only zlisturbcd'in patients labor-
ing under acute pains.  This leads me to ad-
viso it in diseases where it is desived to pro-
cure sleep and muscular resolution. .

¢4 Finallv, this agent way be given in
quite largo duses, as it bas not caused any
accidents in the dose of from oune to five
srammes.” . .

Dr. Demarquay thinks that the chlornl is
climinated through the lungs, and states thal
the breath of the patients smells of it; ho
does not agree with the theory of Licbreich,
that it is-split up into chloroform and formic




