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THE PARAFFIN SERIES OF HYDROCARBONS.

MeraaNe, Marsh gas, Light carburetted hydrogen, Hydride of
methyl, Fire damp, CH,—This gaseous hydrocarbon ocenrs nat-
urally in coal-mines and in the mud-volcances of the Crimea,
and is constantly rising in bubbles to the surface of stagnant
pools in marshy places. It is a non-luminous constituent of
ordinary coal gas. It is inodorous and colorless. Tt may he
produced by acting on iodide of methyl with zine on which
copper has been deposited, but is best obtained hy heating a
mixture of 2 parts of dry acetate of sodium, 3 of lime, and 2
of caustic soda, or, better, potash.

CH,.CO.ONa + NaOH = CH, -+ CO,Na,

Acetate of sodium. Soda. Methane. Carbonate of sodium,

Two Notes on the Notation of the Foregoing and Similar For-
mule and on the Constitution of' Salts.~—(a) Soda, NallO, contains
bivalent oxygen, univalent sodium, and univalent hydrogen. The
chemical power of the oxygen atom is double that of either of the
other atoms, a relationship perhaps better realized if the symbol for
the oxygen be placed between those of hydrogen and sodium, NaOI
or HONa. So HOK, HOH, etc. The student must expect to find
the symbols of a formula placed where apparently they will best
reflect our knowledge of the structure of the molecule pictured.
(b) Acetic acid, C,H,0,, by action of chlorine (presented as PCL)
loses hydroxyl, OH, and yields chloride of acetyl, C,H,0CL. Hence
acetic acid would seem in constitution to he hydrate of acetyl,
C,HL,0.0H ; especially when we find that the chloride of acetyl
by reaction with water, HOH, yields again acetic acid (and HCI).
Sodium will only displace one atom of hydrogen from water, yield-
ing HONa; and will only displace oné atom of hydrogen from
acetic acid, yielding acetate of sodinm, C,H,0.0Na. Further, chlo-
rine will not displace more than one portion or atom of hydroxyl,
OH, from acetic acid. So that three atoms of the hydrogen in
acetic acid apparently perform different functions to those of the
fourth atom ; and, apparently, the two atoms of oxygen perform
different functions. Ifience our necessity for separating in the for-
mula the letters representing those atoms, (,H,0.0H. Once more,
acetates may be formed from two different methyl compounds:
acetate of sodium by the direct combination of methide of sodium,
CH,Na, and carbonic acid gas, CO,, giving CH;.CO.0Na; and ace-
tate of ammonium by the combination of methyl cyanide, CH,CN,
with water (2HOH), yielding CH,.CO.ONH, From these and
other facts and modes of reasoning arises our justification—from
them, indeed, comes the necessity—for thus extending the formulsm
for acetates. Less extended formulie are of course correct and even
oceasionally more useful : C,H,0,, C,H,0,H, C,H,0.0H, CH,.CO.0I
form an illustration of a set of formulse for a substance either mem-
ber of which set may be used according to circumstances. (See also
pp- 285 and 298.)
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Ernaxne, C,B,, Dimethyl, Hydride of FEthyl.—This is one of the
<onstituents of crude petroleum. Tt also results on heating iodide
of ethyl with granulated zinc or zine covered with copper, and then
adding water to the iodide of zinc and ethide of zine first produced.

2l E OV BT — 7 (0 Znl,
Zn(C,H;), + 20H, = 2C,H;, + Zn(OH),

Ethane is sometimes regarded as dimethyl or methyl-methane,
CHyCH,; that is to say, as being derived from methane by the sub-
stitution of an atom of hydrogen in methane, CH,, by methyl, CIL,;
its properties, however, are not those of a radieal. ~ It is also con.
sidered to be hydride of ethyl, C,H,H ; its properties, however, are
not those of such a substance. The other hydrocarbons of the
paraffin series are also similarly regarded as containing radicals.
Such views of constitution are useful, as enabling composition to
be remembered and relationships to be realized, especially if their
hypothetical character be fully recognized ; but these hydrocarhons
are apparently single homogeneous substances, and whatever other
views of their constitution be held, this last should be dominant.

PROPANE, methyl ethyl, C;H,—This gas, like methane, occurs dis-
solved in the Pennsylvanian petroleum springs.

Terrane or Burank, C,H,,—Two varieties exist—normal butane
or diethyl, C,H,.C,H., found in petroleum, and iso-butane or #ri-
methyl methane, CH(CH,),, formed by artificial means.

Turning back to the highly extended formuls for methane, ethane,
propane, and butane given on p. 389, the reader will see why there
should only be one ethane or propane, while two butanes are pos-
sible. We can hut replace one of the atoms of hydrogen, H, in
methane, CH,, to form ethane, CH,.CH,, and it matters not which ;
hence only ethane (one ethane) can result. In ethane, CH,.CH,, if
an atom of hydrogen be displaced by methyl, CH,, it can but be a
hydrogen atom of one of the two methyl groups (CH,.CH,), and it
matters not which. But in propane, CII;,,.CI[{)ZCIIm a CH, group
exists, as well as CH, groups. Now CII, is a different group to
CH,; hence if we displace one of its two atoms of hydrogen (it
matters not which) by methyl to get butane, we should expect to
get a butane of different properties to the butane obtained by dis-
placing one of the atoms of hydrogen in the methyl groups by
methyl; and two butanes, and two only, do actually exist. Nor-
mal butane may be thus formulated, CH,.CH,.CH,.CH,, while iso-
butane would be either CH,.CH,.CH.CHj, or a practically identicai
formula, CH, CH.CH,.CH,.

5T H H o, I H HH
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Butane. Isobutane.

Pextane, C;H,,.-~Three varieties are possible, and three only -
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three are kaown, and three only; the second, or isoamylic hydride,
yielding the ordinary Amylic Alecohol and Valerianic Acid.

Hexanes, C;H,,,—Five are possible, five are known.
Hepranes, C;H,;.—Nine are possible, four are known.
Ocranes, CyH .. —FEighteen possible, three known.

Nowang, CyH,,; Decane, CyH,, ; and paraffin hydrocarbons up to
Hexvecane, O H,,, as well as derivatives of far higher members of
the paraflin series of hydrocarbons, are known.

Benzin, Petrolenm Ether, Petroleum Benzin, Paraffin 0il,
Paraffin—C,,H,,,C,,1I,,—and Homologous Compounds.

Benzin, U. 8. P, (pentane, C,H,,, hexane, C;H,,), known also as
benzoline and pefroleum spirit, * the purified distillate from Amer-
ican petroleum, consisting of the hydrocarbons of the marsh gas
series, a transparent, colorless, diffusive liguid, of a strong, charac-
teristic odor, slightly resembling that of petroleum, hut much less
disagreeable; meutral in reaction; insoluble in water, soluble in
about 6 parts of alcohol, and readily in ether, chloroform, benzol,
and fixed volatile oils. Boiling-point, 50° to 60° C. (122 to 140° F.).
Specific gravity, about 0.670 to 0.675.”” (Benzine or benzol is quite
a different fluid ; vide Index.)

Paraffin Oil, the Paraffinum Liguiduwm of the German Pharma-
copeeia, is a mixture of the higher fluid members of the paraffin
series of hydrocarbons, a clear oily liquid obtained from petrolenm
after distilling off the lower-boiling portions. Specific gravity, not
below 0.840. Boiling-point, not below 360° C. (680° F.). Digested
and agitated with warm sulphuric acid for a day or two, the oil is
not colored and the acid only tinged brown; metallic sodium under
similar conditions is not tarnished; alecohol hoiled with the oil
should not become acid. Petrolatum, U. S. P., Soft Paraffin (Paraf-
Jinum Molle, B. P.), officially termed Unguentum Paraffini in Ger-
many and Pélroléine in France, and known in commerce by various
fanciful names, is a semi-solid mixtare of paraffing, usually obtained
by purifying the less volatile portions of petroleum. It has a melt-
ing-point about 40° C. to 51° C. (104° F. to 125° F.), the first consti-
tuting the softer, and the second the firmer, variety. It is “a yellow-
1sh or yellow, fat-like mass, transparent in thin layers, more or less
fluorescent, especially when melted, completely amorphous, tasteless,
and odorless, or giving off, at most, only a faint petroleum odor when
heated, and having a neutral reaction. When gently heated, until
the mass is almost entirely melted, the liquid portion has a sp. gr.
varying from .835 to .860. It is insoluble in water, scarcely soluble
in aleohol or in cold absolute alcohol, but soluble in 64 parts of
boiling absolute alcohol, and readily soluble in ether, chloroform,
disulphide of carbon, oil of turpentine, benzin, benzol, and in fixed
or volatile oils. When heated on platinum-foil, it is completely
volatilized without emitting the acrid vapors of boiling fat or resin.”
Hard Paraffin (Paraffinum Durum, B. P.), commonly termed paraf
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fin wax or simply parafin, is ““a mixture of several of the harder
members of the paraffin series of hydrocarbons; usually obtained
by distillation from shale, separation of the liquid oils by refrigera-
tion, and purification of the solid product. It is colorless, semi-
transparent, crystalline, inodorous, and tasteless; slightly greasy
to the touch. Specific gravity, 0.82 to 0.94. Insoluble in water,
slightly soluble in absolute alcohol, freely soluble in ether. If
melts at 110° to 145° F. (43.3° to 62.8° C.), and burns with a bright
flame, leaving no residue.”

Paraffin resists all ordinary reagents (hence the original name
paragfin, from parum affinis, without aflinity), but may, by con-
tinued boiling with sulphuric acid and solution of bichromate of
potassium, be oxidized to cerotic acid, C,;H_0,, and by continued
digestion with nitric and sulphuric acids yields acids of the acetic
series and pargffinic acid, C, 0, (Pouchet).

SussrrTurion-propUCTS OF METHANE—The paraffins all form sub-
stitution-derivatives with the halogens, chlorine acting energetically,
bromine less so, and iodine scarcely at all. In the preparation of
chlorine and bromine substitution-products by acting on the hydro-
carbons the mono-derivatives are always mixed with the higher de-
rivatives, even though the quantities are taken in relation to their
combining proportions ; thus, if methane and chlorine are mixed in
the proportion of CH, 4 Cl,, not only will monochloromethane, or
chloride of methyl, CHLCI, be formed, but dickloromethane, CH,C1,,
and frichloromethane, CHCl,, with free hydrogen. The best method
of obtaining the mono-derivatives is to act on the alcohols by haloid
acids or by phosphorus compounds :—

CH,0H 4+ HClI = CH,0l 4+ H,0
3CHOH - PCl, = 3CH,Cl + PH,0,

Chloroform.

Trichloromethane, ov chloroform, CHCl, may be made by acting
on methane with chlorine, as already indicated,

CH, + 3C, = CHCl, + 3HCI,

but on a larger scale by the official process, as follows :—

Process—One fluidounce and a half of spirit and 24 of water
are placed in a retort or flask of at least a quart capacity ; 8
ounces of chlorinated lime and 4 of slaked lime are added, the
vessel connected with a condenser, and the mixture heated until
distillation commences, the source of heat then being with-
drawn, The condensed liquid should fall into a small flask
containing water, at the bottom of which about a drachm of
chloroform will slowly collect.

Ezplanation of the Process—Though there is some doubt as to
the exact reaction, the following seems to be most probable, The
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i i iey > present 1 lorinated lime
hypochlorite of calcium believed to be present in the ch ated lime
(13{’32 the remarks in connection with the latter, p. 112) readily yields
up oxygen and chlorine to organic substances, the calcium being
liberated as hydrate. The alcohol used in making chloroform is
thus probably first reduced to aldehyde:—*

20 3 = 2CH,COH + 2H0
2(,11?000512.011 +Ox?éen‘ Aldchyde. - Watar.
The action of chlorine on aldehyde then probably gives chloral (chlor-
aldehyde) :— -
COH + 30, = CCL,COH + 3HCl
OAIIE?:IJ}'%S. E Chlorine, Chi‘aml. Hy(l;(g;-:(il.lnrm
1 i i utralis 78 £ the lib-
The nydrochloric acid being at once neutralized by some o
il};{;cgyilggli'zlte of calcium to form chloride of caleium and water,
more freed hydrate of caleium and chloral give formate of calcium
and chloroform :— =
— ) BN TE
2CCLCOH 4 Ca2HO = (HCOO)0a + 2 ly
Chlgml. I-g;ilr:lr;l ‘of ¥ (?::.llj:ialtllﬁl?f Chloroform.
i i g FOCEs ding GHIV
glecting the probable steps in the process, and regard ug only
tO}:.cl Ir}:ﬁ?tcrials“:md Fhe products, 4 molecules of alcobol and 8 of hy-
pochlorite of caleium give 2 of chloroform, 3 of formate of calcium,
5 of chloride of calcium, and 8 of water, thus:—

4CH,CH,0H -+ 8CaCL0, —
Alcohol. Calcium :
hypochlorite,

2CHCl, |+ 3(ILCO0),.Ca -+ gCia_(‘].l2 - if}&?
1 Jalci alciun ater.
S . chloride.
i 153 smerati Is is not es-
hydrate of calcium placed in the generating vesse 3 X
gzrll?cialy but is useful in preventing secondary decompositions, _t)he
hydratiz of ealeium obtainable from the reaction being insufficient
his purpose. go- -
fo{bitlll};?'ige I(Zonverts chloroform into tetrachloromethane or !a{:ﬁ
chloride of carbon, CCl, completing the chlorine substitution-prod-
ucts of methane.

1 1 1 o

: al /a1 ;

okl ek Cé C<a C<g1
1 H 1 1

Methane Monochloro- Dichloro- Trichloromethane Tetrachloro-

£ loroform). methane
methane. methane. (chlor (cz.mm e

: i ing it with water, and then with
orm is purified by shaking it with water, ‘thenie
purcelakif:{;fhuric a,c?d (ééintaining no trace of nitric acid), which chars

i g f rde, and formates used in the
#The special formulz for alcohol, aldehyde, d
accoza;an‘;iug equations will be better understood when the constitution
of alcohols and acids has been considered.
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and removes hydrocarhons, ete., but does not affect chloroform. It
is freed from any trace of acid by agitation with lime, and from
moisture by solid chloride of calcium.

Properties.—The sp. gr. of chloroform is at least 1.500, perhaps
higher. TIf is liable to slowly decompose when exposed to air and
light. To render it stable a minute amount (1 volume in 100, or
less) of absolute alcohol is necessary ; hence the specific gravity of
medicinal chloroform is about 1.497 (1.485-1.490, Chloroformum
Purificatum, U. 8. P.). It readily and entirely volatilizes at common
temperatures, having, to the last drop, its pleasant characteristic
odor. Tt has a sweetish taste, is limpid, colorless, soluble in alcohol
(1 to 9 gives Spiritus Chloroformi, U. S, P.) and ether, and slightly
in water. Boils at 142° F. “Tt burns with a sluggish, green, smoky
flame. Tt should be neutral to test-paper, indicating absence of acid ;
give no precipitate with solution of nitrate of silver, indicating ab-
sence of ordinary chlorides; remain colorless when heated with
potash, indicating absence of aldehyde ; and give no more color than
18 producible by the absolute alecohol that is present to any sulphuric
acid with which it may be shaken, even after the mixture has been
set aside for half an hour, indicating absence of hydrocarbons, ete.
Alcohol may be detected by the iodoform test (see Index), or by
shaking with a little of the dye termed ‘ Hofmann’s violet,’ which
gives the chloroform a purple tint if aleohol be present, but affords
no color with pure chloroform. At the temperature of melting
ice chloroform unites with water to form a crystalline compound,
CHCL,.18H,0.

Commercial Chloroform (Chlovoformum venale, U. 8. P.) should
have a sp. gr. not lower that 1.470 at 15° C.

Aqua Chloroformi, B. P., Chloroform Water, is made by shaking
1 fluiddrachm of chloroform with 25 ounces of distilled water till
dissolved. {

Todoform.

Pri-iodomethane, or dodoform, CH I, (Todoformum, U. 8. LD
analogous in constitution to chloroform, the iodine oceupying
the place of the chlorine, is made by mixing in a retort 1 part
of aleohol, 2 parts of crystallized carbonate of sodium, and 10
parts of water; the whole being heated at about 150° F and 1
part of iodine gradually added in small portions. When the
fluid becomes colorless, it is poured into a beaker and allowed
t settle. The iodoform is collected on a filter, washed
thoroughly with water, and dried between filtering-paper.
(This reaction forms a very delicate means of testing the pres-
ence of alcohol.  Vide “ Alcohol, test for,” in Index.)

Todoform occurs as yellow, shining, six-sided scales. It is volatile
at ordinary temperatures, almost insoluble in water, soluble in al-
cohol or ether. Warmed with an alcoholic solution of potash,
formate and iodide of potassium are produced, CIHI, 4 4KOH
= KCQOK + 3KI + 211120; and the resulting fluid, heated with
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a little nitrie acid, yields free iodine, recognized by its color or by
giving a blue color with starch, Sp. gr. 2.000.

Chloroform, iodoform, and bromoform may also be obtained on
passing a current of electricity through hot strong alcohol containing
chloride, iodide, or bromide of potassium respectively, earbonic an-
hydride being simultaneously supplied.

SUBSTITUTION-PRODUCTS OF Ermaxe—FEthane, like methane,
yields substitution-derivatives. Monobromethane, bromide of
ethyl, ethylic bromide, or hydrobromic ether, C,H,Br, may be
prepared by gradually adding 4 parts of bromine to a mixture
of 45 parts of ethylic alcohol and 4 of amorphous phosphorus
contained in a flask fitted with an upright condenser, care being
taken to keep the apparatus cool.

5CH,OH + PBr, = 5C,H,Br + H,PO, - H,0.

When all the bromine has been added, the mixture is poured
into a retort and distilled over a water-bath, the resulting
cthylic bromide freed from excess of bromine by washing with
a small quantity of dilute soda or potash, then washed with
water and rectified over calcium chloride and redistilled.

For its preparation on a large scale De Vrij’s method is preferable,
C,H.HSO, - KBr— C,H,Br - KHSO, (see Pharm. Journ., Feh. 15,
1879), or the same method as modified by Green (P. J, July 12,
1879), by Remington (2. J., May 29, 1880), or by Wolff (P. J., July
3, 1850).

Mon-iodoethane, iodide of ethyl, or ethylic dodide, C,H;I, may
be made, like the bromide, by mixing 7 to 8 parts of amorphous
phosphorus and 70 of absolute aleohol with 100 parts of iodine.
The complete decomposition takes three or four hours, after
which it may be treated as above. Tt should be kept in a
dark place, as light favors decomposition and liberation of
iodine.

The paraffins give rise to many substitution-derivatives hy dis-
lacement of their hydrogen by compound acidulous radicals.” The
E)llowing, chiefly from ethane and pentane, are of pharmaceutical
interest :—

Spirit of Nitrous Ether.

Nitrite of Ethyl, Nitrous Ether, C,H;NO,—A “spirit”’ probably
containing nitrous ether was one of the earliest known medicinal
compounds, its discovery being generally ascribed to Raymond
Lully.

Process—To a third of a test-tubeful of rectified spirit add
about a tenth of its bulk of sulphuric acid, rather more of
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nitric acid, and warm the mixture; as soon as ebullition com-
mences the vapor of nitrous ether (with other substances) is
evolved, recognized by its odor. A long bent tube, kept very
cool, may be adapted by a perforated cork to the test-tube, and
thus a little of the product be condensed and collected.

The above process, conducted on o larger scale, with definite quan-
tities of materials, temperature regulated by a thermometer, and a
well-cooled condenser, ete. ete. (see p. 126), is the official process for
the preparation of a concentrated solution of nitrous ether, ete., in
spirit; diluted with nearly three times its bulk of rectified spirit,
it forms the official variety of the spirit of nitrous ether (Spiritus
Liheris Nitrosi, U, S, P.) of pharmacy, containing about 5 per cent.
of the crude ether.

“Take of—
Nitric Acid - + . 9 parts,
Sulphuric Acid . . .
Alcohol,
Distilled water, each a sufficient quantity.

“Add 7 parts of sulphuric acid gradually to 31 parts of aleohol,
When the mixture has cooled transfer it to a tubulated retort con-
nected with a well-cooled condenser, to which a Teceiver, surrounded
by broken ice, is connected air-tight, and which is further connected
by means of a glass tube with a small vial containing water, the
end of the tube dipping into the latter, Now add 9 parts of nitric
acid to the contents of the retort, and, having introduced a thermom-
eter through the tubulure, heat rapidly, by means of a water-bath,
until strong reaction oceurs and the temperature reaches 80° C. (176°
F.). Continue the distillation at that temperature, and not exceed-
ing 82° C. (180° F.), until reaction ceases. Disconnect the receiver,
and immediately pour the distillate into a.flask containing 16 parts
of icecold distilled water, Close the flask and agitate the contents
repeatedly, keeping down the temperature by immersing the flask
occasionally in ice-water. Then separate the ethereal layer, and mix
it immediately with 19 times its weight of aleohol. Keep the prod-
llctf in imall glass-stoppered vials in a dark place, rémote from lights
or fire.

Disregarding other products, the following equation represents the
chief decompositions that oceur in the operation. The main point
In the reaction is the reduction of the nitric to the nitrous radical by
the hydrogen of some of the alcohol, which is thereby reduced to
aldehyde. ~ The sulphuric acid absorbs water.

2CHOH 4 HNO, — CHNO, + 2H0 - C,I,0

Alcohol. Nitric acid, Nitrous ether, Water, Aldehyde,
Prpperéies.—Spirit of Nitrous Ether is a “clear, mobile, volatile,
and inflammable liquid, of a pale straw-color, inclining slightly to
green, a fragrant ethereal odor free from pungency, and a sharp,
burning taste, Sp. gr. 0.823 to 0.825. It slightly redder litmus-
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paper, but should not effervesce when a orystal of bicarbonate of
potassium is dropped into it. When mixed with half its volume of
solution of potassa, previously diluted with an equal volume of
water, it assumes a yellow color, which slightly deepens, without
becoming brown, in twelve hours. A portion of the spirit, in a test-
tube half filled with it, plunged into water heated to 63° C. (145.4°
F.), and held there until it has acquired that temperature, should
boil distinetly on the addition of a few small pieces of glass.”

The great tendency of aldehyde to become converted into acetic
acid by the absorption of oxygen from the air renders Spirit of
Nitrous Ether unstable, and pharmacists are obliged to neutralize
such acid, generally by bicarbonate of potassium, before adding it
to medicines containing iodides, ete.

“ Test (U. 8. P.).—If 10 gm. of spirit of nitrous ether be mace-
rated with 1.5 gm. of potassa for twelve hours, with occasional agi-
tation, the mixture then diluted in a beaker with an equal volume
of water, and set aside until the odor of aleohol has disappeared,
then slightly acidulated with diluted sulphuric acid, and a solution
of 0.335 gm. of permanganate of potassium gradually added, the
color of the whole of this solution should be discharged (presence of
at least 4 per cent. of real ethyl nitrite).’’?

The nitrous radical may be detected by adding sulphate of iron
and sulphuric acid to some of the spirit of nitrous ether, a brown
or black compound being produced, already explained in connection
with nitrie acid.

Opficial (B. P.) Test of Strength—Tested as described in the
Pharmaceutical Journ., 3d series, vol. xiii. p- 63 [Eykman’s test,
2FeSO, + H,80, + 2C,H,NO, = Fe,350, + 2C,HHO - 2NO, a fig-
ure of the apparatus is given], or vol. xv. p. 101 [Dymond’s mod-
ification of Eykman's apparatus], or vol. xv. p- 673 [Allen’s mod-
ification], it [the British preparation] should yield, at the ordinary
temperature (60° F., 15.5° C.) and pressure (30 inches, or 760 milli-
metres of mercury), and when freshly prepared, seven times its
volume of nitric oxide gas; and even after it has been kept some
time and the vessel containing it has occasionally been opened, it
should yield not much less than five times its volume of the zas.”
If the gas were yielded hy nothing but nitrite of ethyl, the seven
volumes would correspond to nearly 3 per cent. of that substance,
and the five volumes to nearly 2 per cent. Simonson says the prep-
aration official in the United States Pharmacopeeia also contains
from 2 to 3 per cent. of nitrite of ethyl.

(For the defection of methyl aleohol in spirit of nitrous ether, vide
“ Methylated Sweet Spirit of Nitre” in Index.)

Pure Nitrite of Ethyl.

Dr. Leech has shown that both the physiological and the thera-
peutic actions of “spirit of nitrous ether’ are similar to that of a
solution of nitrite of ethyl of similar strength. The latter solution
was prepared for Dr. Leech, in the Research Lahoratory of the Phar-
maceutical Society of Great Britain, by Hare's process of mixing
nitrite of potassium, sulphuric acid, and aleohol at a low tempera-
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ture. The nitrite of ethyl then separates as a pale-yellow layer,
It may be washed rapidly with a little water, and dried with anhy-
drous carbonate of potassium. It is decomposed by prolonged con-
tact with water ; hence Dunstan recommends the use In medicine of
a solution of two parts of the ether in absolute alcohol containing,
as previously suggested hy Williams, 5 per cent. of glycerin, and
that it be dispensed and used from small bottles to avoid loss by
volatilization.

2NaNO, + H,80, + 20,/.0H — 20.1.N N —

Nitrite ul'z i_SuEﬁhurl}u"F II_\Idm‘,LLO-ul—tI gi?r.[r];:r%-\o?g +S;§?§r?&'l ‘2‘5?39

sodium, acid. ethyl, ethyl, sodium.

Nitro-ethane—There are two derivatives of ethane, having similar
composition, but differing very much in properties—namely, nitrife
of ethyl (C,H,NO,), which boils at 63.5° F. (17.5° C.) and has a sp.
gr. of 0.900 (at 0° C.; water—1 . 0.917 to 0.920, Dunstan and Dy-
mond) ; and nitro-ethane (C,HyNO,), which boils at about 235° F.
{nearly 113° €.) and has a sp. gr. of 1.058. The former is easily
decomposed, the latter stable. The official spirit of nitrous ether
contains nitrite of ethyl, Possibly the nitrite of ethyl contains the
nitrogen in the trivalent or unsaturated condition, while in the nitro-
ethane it is in the quinquivalent or saturated state. Thus :—

G, GHON=0 o8, NZD

Ethane. Nitrite of ethyl. Nitro-ethane.

Acetic Ether, or Acetate of Ethyl.

Acetate of Ethyl, or Aecetic Liher, CH,.CO0.0C,H, or
C,H,0,H;0,—To a little dried acetate of sodium in a test-
tube add a small quantity of rectified spirit of wine and
some sulphuric acid, and, adapting a long bent tube in the
usual manner, heat the test-tube and so distil over acetic
ether; which may be collected in another test-tube kept
cool by partial immersion in cold water.

The official proportions (Zther Aceticus, B. P.) are: rectified
spirit, 32} fluidounces ; sulphuric acid, 323 fluidounces ; acetate
of sodium, 40 ounces; carhonate of potassium, freshly dried, 6
ounces. It is purified from any water by shaking in a bottle
with fused chloride of calcium, and after twenty-four hours rec-
tif_\_'ing. It is a colorless liquid with an agreeable ethereal odor.
Aither Aceticus, U. S. P., has the specific gravity 0.889 to 0.897.
Boiling-point, about 76° .. (168>F.).  Soluble in all proportions in
rectified spirit and in ether. When 10 c.c. are agitated with an
equal volume of water, in a graduated test-tube, the upper, ethereal
layer, after its separation, should not measure less than 9 c.c,

C,HOH 4 CH,C0.ONa -L H,80,

Hydrate of Acetate of Sulphate of
ethyl. sodium. hydrogen,

= CH.CO.0C,H; + NaHSO, - HOH
Acetate of Sulphate of sodium Hydrate of
ethyl. and hydrogen. hydrogen.
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Aeetate of Amyl, CH,.CO.0CH,;, or C,H,,C,H,0,—(Fousel oil, or
ordinary amylic alcohol, is a mixture of two or more aleohols
derived from pentane, but the derivatives may be simply termed
amyl compounds; vide Pentylic or Amylic Aleohol.)

To a small quantity of amylic alcohol in a test-tube add some
acetate of potassinm and a little sulphuric acid, and warm the
mixture ; the vapor of acetate of amyl is evolved, recognized by
its odor, which is that of the jargonelle pear. If a condensing-
tube be attached, the essence may be distilled over, washed by
agitation with water, to free it from alcobol, and separated by
a pipette:

CH,C0O0OK + CH,0H + HSO0,

Acetate of Amylic Sulphuric
potassinm. alcohol. acid.

CH,.CO.00H,, + KHS0, + H.0
Acetate of Acid sulphate Water.
amyl. of potassium.

Fruit-Essences.—Acetate of amyl, prepared with the proper equiv-
alent proportions of constituents, as indicated by the above equation,
is largely manufactured for use as a flayoring agent by confectioners.
Valerianate of amyl (C;H,,C.H,0,) is similarly used under the name
of apple-oil. Butyrate of ethyl (C,H,C,H.0,) closely resembles the
odor and flavor of the pine-apple; cenanthylate of ethyl (C,H,C.H,0,)
recalls greengage ; pelargonate of ethyl (C,H,C,H,;0,) quince; sube-
rate of ethyl (C,H.C3H,,0,), mulberry ; sebacate of -ethyl (C,H.Cp
H,,0,), melon. Salicylic aldehyde, salicylol or salicylous acid, C;H,-
OH.COH, is the essential oil of meadow-sweet (Spireea ulmaria),
and may be prepared artificially by the oxidation of salicin (vids
Index, *Salicin”). Acid salicylate of methyl (CH,HC,H,0;) or
ganltheric acid forms the chief part of the essential oil of winter-
green ((Gaultheria procumbens, the fresh leaves of which yield about
0.4 per cent. of oil). Oil of sweet birch (Betula lenta) is salicylate
of methyl. The latter may also be prepared artificially from salicin
and by heating chloroform and sodium phenol. Salicylic acid (CgH,-
OH.COOM) can easily be obtained from the salicylate of methyl, bub
more cheaply from carbolic acid.

By mixing ethereal salts with each other and with essential oils in
various proportions the odor and flayor of nearly every fruit may be
fairly imitated. (For a set of formula of fruit-essences see Pharma-
ceutical Journal, May 17, 1879.)

Nitrite of Amyl

Nitrite of Amyl (Amyl Nitris, U. S. P.) (C,H,,NO,).—This may be
prepared on the large scale by the direct action of nitric acid on
amylic aleohol, the nitric acid being reduced to nitrous by a portion
of the aleohol, and valerianic aldehyde with valerianic acid being
produced. The heat must be very carefully regulated, or the action
may become extremely violent ; indeed, with small quantities & v10-
lent explosion rmay oceur.

AMYL SALTS. 405

For experimental purposes it is preferable ¢ i S
generated by the action of nitric acild on white ?11]1?5131: ztlr%:lfs‘tgfsﬁ’
into the amylic aleohol (kept cool by standing the vessel in cold
water) until the alcohol is saturated.” The product is shaken v(é{')th
an aqueous solution of hydrate or carbonate of potassium ‘to rémoly:
free acids, and the oily liquid then separated is distilled, the porti :
dr§lt‘1I]Ill1‘gf{ﬁbptitveen 205° and 212° . being amyl nitrite, | B

The official nitrite of amyl is a rellowish ethereal liquid :
of liquid 0.874, of vapor 4.53 . boili}ng—poigt, gﬁe&g%lﬁil%mg)hgy}gr:
soluble in spirit of wine, insoluble in water: converted ?).vl f'uql)d’
caustic potash into valerianate of potassium é,\'posed to the 'xir\eit
yields amylic alcohol. If of good quality (for physiolo lbdl( ur-
poses, although perhaps not chemically pure), abous TOg er ; f
vi'zll ldlstll between 194° and 212° F. (90° to 100° ¢ ) thcpbulgerclﬁf:

" 3 clne i v 5
E:ﬁ{ﬁ lermometer being in the vapor and not touching the residual

The official and commercial varieties of * nitri ylii2
well known to be only chiefly real nitrite of am)if.rlt?l‘l?:‘ iﬁlﬁ}' lof ?}11'8
Research Lahoratory of the Pharmaceutical Society of Great Britﬁi;
have recently shown that the fluid may contain the nitrites of both
alpha-amyl and beta-amyl, nitrite of iso-butyl and nitrite of propyl
and have furnished specimens of these substances tc meeﬁso{'] 055:’
}w"ho s investigating their physiological and therapeutic properties.
These nitrites are of course derived from the hydrates it 43.
and 444) in the amylic alcohol. .y i
: I\_'atl-‘.o]f'eml?a-im (C;H;,NO,) is another derivative of pentane, similar
].u .ﬂ‘it-llt.l_. of amyl in composition, but differing much in pr;)pcrtie‘i
tis Obtil-l_ll{gd by reaction of iodide of amyl on nitrite of silyer. It
bfnlls at 300° to 320° F. The remarks made respecting the two, sim-
ilar derivatives of ethane (p. 469) may be applied to those of pen'tane.

1 QUESTIONS AND EXERCISES.

gbO. I‘I_ow would you prepare methane and ethane? Give formula

81 Give details of the production of chloroform from aleohol,
trag—.;gg(t]ne various steps by equations. :

82. Give the formul® and state the constituti yari
chlorine derivatives of methane. el

683. How is chloroform purified ?

?24} %‘tate the characters of pure chloroform.

'}- X i H W8 o =] o 3 1
eth)e : xplain the official process for the preparation of nitrous

e : :
et]?"?:é Give the properties of nitrous ether as compared with nitro-

687. By what official method is the str iri i
3 ength spir
eth‘e'L" to be estimated? b
:jc:f; %0\\-‘ is iodide of ethyl made?
esstf.nbg:nsl. ention the systematic names of several artificial fruit-
690. What is the formula y is i%
. e formula of nitrate of amyl? and how is i3
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THE OLEFINE SERIES OF HYDROCARBONS.

The Olefine Series of Hydrocarbons consists of unsaturated hydro-
carbons having the general formula C,H,,. Ethylene, C,H,; Pro-
pylene, C;H, ; Bufylene, C, M ; Amylene, C;H,y; Hexylene, C;H,, ; and
Heptylene, C,H,,, are well known.

Ethylene, Olefiant Gas, or Heavy Carburetted Hydrogen, C,I1,, is
the first of this series. It is formed in the destructive distillation of
coal, and is the chief illuminating constituent of coal gas. Coal gas
consists of 30 to 40 per cent. of methane, 40 to 50 per cent. of hydro-
gen, and from 5 to 7 per cent. of ethylene and its homologues. Hy-
drocarbons, normally fluid, but kept in the vaporous condition by the
diluents, also contribute materially to the illuminating power of gas.
The impurities are nitrogen, air, carbolic acid, bisulphide of carbon,
CS,, and some badly smelling sulphur compounds. Upward of one
hundred and fifty distinct chemical substances have been obtained
from the solid, liquid, and gaseous products of the destructive distil-
lation of coal.

Preparation—Ethylene may be prepared by dropping alco-
hol into a large retort or flask containing 10 vances of sulphurie
acid and 3 ounces of water heated to 160°-165° (. The gas is
washed in cold water and a solution of soda, to free it from
ether, alcohol, and sulphurous acid :—

CHOH -4+ HS0, = CCHHSO0, 4+ H,0.

Aleohol. Sulphuric Ethylhydrogen Water,
acid. sulphate.

The product, when further heated, yields ethylene,—
C,H HS0, = C.H, -t H,S0,,

If the ethylene be passed into bromine under water until all the
bromine disappears, ethylene dibromide, C,H Br,, or dibrom-ethane,
will be formed.

Properties.—A colorless, odorless, condensable gas, burning with
a luminous flame.

Ethylene Sulphate, C,H,S0,, is probably contained in the Spirifus
theris Compositus, U. 8. P., a solution of 3 parts of ethereal oil in
30 of stronger ether and 67 of alecohol. The so-called ethereal oil or
heavy oil of wine is obtained by digesting spirit of wine and sul-
phuric acid together, then distilling, removing any acid from the
distillate by washing with lime-water, and exposing the ethereal
fluid to the air to facilitate escape of the more volatile fluids. The
product is a mixture consisting probably of ethylene sulphate, ethyl
sulphate, ether, dissolved ethylene, and other bodies.

Giycols.—The olefines form dihydric aleohols or glycols (named
from glycol, the first member of the series), and these give two sets
of aldehydes and acids. Thus,—

OLEFINE HYDROCARBONS,

CH,0H COH

|
COH COH
01120 151 CH.OH Glycolic Glyoxal or
| = aldehyde, Oxalic aldehyde.

|
CH,0H CH,0H CH,0H COOH
Glycol. Glyeol. i A
COOH '00H

Hydroxyacetic acid Oxalic acid.
or Glycollic acid,

RELATION OF PARAFFINS To OLEFINES.

Ist. The paraffins may be converted into olefines either by acting
on an alcohol of the paraffin series by sulphuric acid, or by acting on
2 monochloro-paraffin by caustic potash. ’ 5

C,H.C1 : = - !
Monoc]f!urae‘rhane% g Et(l—]jf-![ife ! Be =3 ]IZO
Inversely, the olefines may be converted into paraffins. By com-
bining an olefine with hydrochloric acid a monochloro-paraffin re-
sults, which when acted on by nascent hyd rogen yields a paraffin,
CH, £ HOl — @ H 0l
Ethylene. Monochlorethane,
20,HOl + H, = 20,H,
Monochlorethane, Ethane.

2d. The bromine, chlorine, and iodine additive derivatives of the
olefines are either identical or isomeric with the substitution-deriva-
tives of the paraffins, Thus, C,H,C], is either dichlorethane or ethyl-
ene chloride; and the additive derivatives with the acids, such as
hydrochloric, produce mono-substitution-derivatives of the paraffins,
In the case of the chloride, however, C,I,ClL,, it has a different boil-
ing-point and specific gravity according as it is prepared from ethyl-
ene and chlorvine (chloride of ethylene, alpha-dichlorethane, or the
old “Dutch liquid ), or from monochlorethane (chloride of ethyl)
and chlorine (chloride of monochlorethyl, heta-diehlorethane,  or
chloride of ethylidene). The former may he represented hyjt.lm
formula CH,CI.CH,Cl, and the latter as CH,.CHClL,. It is the
former also which yields glycol (by reaction of the chloride with
iﬂ}l\-‘erfm‘.iatate), a.Ind of th}e 1-ef.~.sult-in,q ethylene acetate with an alka-
ine hydrate), hence the formula of the sglycol also m
CILOH.CH,0H, and not CH,.CH(OH), :— - : et

(1311,01 (rfllzolI
CH,C1 : CH,0H

Chloride of ethylene Hydrate of ethylene
(Dutch liquid). (glycol).

THE ACETYLENE SERIES OF HYDROCARBONS.

The acetylene series, (!, TL,, ,, are characterized by forming metal-

lic substitution-derivatives. Acetylene itself, U,H,, is formed during




