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mould fungi; a maltose splitting enzyme is
present in the intestine (Brown and Heron,
Proc. Roy. Soc. 1880, 30, 393) and in numerous
other animal tissues (Tebb, J. Physiol. 1894,
15, 421). Maltase is more difficult to extract
than invertase; active extracts can only be
obtained from yeast after the cells have been
destroyed, or, better, after a preliminary drying
in a thin layer at a low temperature. The
enzyme is not liberated on shaking yeast with
toluene water. Yeast juice made by Buchner’s
method of compression contains maltase.
Brown and Heron found aqueous extract of
pig’s intestine to have no action on maltose, but
after drying at 35° fine shreds of the intestine
were active. Using similar methods Tebb
found most maltase in the mucous membrane of
the small intestine; it was also present in the
spleen, lymphatic gland, liver, kidney, and in
the panereatic and salivary glands, and least of
all in muscle. When the tissue is finely minced
and sufficient time (several days) is allowed for
adequate extraction, active maltase may be
obtained from fresh tissues. Malt does not
contain maltase.

Maltase is destroyed by precipitation of the
aqueous extract with alcohol, so that it has not
been possible to purify it.

Maltase also hydrolyses a-methylglucoside
and other synthetical a-glucosides, although it is
without action on the isomeric B-glucosides.
Amygdalin is hydrolysed by an enzyme akin to
maltase, present in some yeasts, to dextrose and
amygdonitrileglucoside (Fischer, Ber. 1895, 28,
1508). This action is due, however, not to
maltase, but to amygdalase (Caldwell and
Courtauld, Proc. Roy. Soc. 1907, B, 79, 350).

- Maltase is able to cause synthetic as well as
analytic changes (Croft Hill, Chem. Soc. Trans.
1898, 73, 634 ; 1903, 83, 578 ; see also Bayliss,
The Nature of Enzyme Action, Longmans,
1911).

The optimum temperature of maltase is
35°-40° (v. FERMENTATION). E. F. A.

MALTHA. A variety of ¢ mineral tallow ’ or
wax, sp.gr. 0-77, soluble in alcohol, naphtha, and
oil of turpentine, said to be originally found on
the coast of Finland. It is white, brittle, and
stains paper like oil, melts at a moderate heat,
and burns with a smoky flame. A similar hydro-
carbon is met with in the oil-fields of California.

MALTODEXTRIN ». DEXTRIN.

MALTOSE v. CARBOHYDRATES.

MAMMIN v. SYNTHETIC DRUGS.

MANACCANITE. A variety of titaniferous
magnetic oxide of iron found in grains and
small angular fragments at Manaccan near
Helstone, and other places in Cornwall, 2.
ILMENITE; TITANIUM.

MANCHESTER YELLOW. Dinitronaphthol
v. NAPHTHALENE. Dinitronaphthol-yellow has
heen used to artificially colour natural saffron.
To detect the adulteration, an infusion of the
matter is prepared, to which some tartaric acid
is added. A hank of wool is then dipped in
the boiling solution. The wool thus dyed is
washed in very dilute sulphurie acid, and the
acid afterwards neutralised with ammonia. If
safiron contained any dinitronaphthol, the wool
or the solution will be coloured yellow, whereas
wool dyed with a decoction of genuine saffron
and treated in the same manner becomes colour-

MALTASE.

less (Cazeneuve and G. Ginnossier, J. Soc. Chem.
Ind. 5, 437).

MANDELIC ACID (Phenylglycollic acid
a-phenylhydroxyacetic acid) CgH,-CH(OH)CO,H.
Discovered by Winkler in 1852 in the emulsion
of bitter almonds. It may be obtained by
warming w-dibromoacetophenone with dilute
alkali (Engler and Wéhrle, Ber. 1887, 2202); by
oxidising w-hydroxyacetophenone with copper
sulphate (Breuer and Zincke, sbid. 1880, 635);
by boiling phenylchloracetic acid with alkali
(Spiegel, vbid. 1881, 239); and by warming
benzoylformaldehyde with alkali (Pechmann,
thid. 1887, 2905; Miiller and Pechmann, #bid.
1889, 2558). It is best prepared by shaking
commercial benzaldehyde with a concentrated
solution of sodium disulphite, filtering off and
drying the disulphite compound. This is then
made into a paste with water, and the calculated
quantity of potassium cyanide solution added
with stirring. The oily mandelonitrile soon
separates, and is hydrolysed by boiling with
three times the theoretical quantity of hydro-
chloric acid (Pape, Chem. Zeit. 1896, 20, 90 ;
Chem. Fab. vor. Hofmann and Schoetensack,
Eng. Pat. 14886 ; J. Soc. Chem. Ind. 1896, 614 ;
¢f. Miiller, Arch. Pharm. [iii.] 2, 385, 389;
Ber. 1872, 980; Wallach, Annalen, 193, 38;
Luginin, thid., 139, 299; Winckler, bid. 18,
310).

Forms eolourless rhombic prisms; m.p. 118°
(Claisen, Ber. 1877, 847); sp.gr. 1:361 at
4°/4° (Schréder, thed. 1889, 1612); readily
soluble in alcohol and ether. On heating the
acid at 200°, benzaldehyde and an amorphous
mass is obtained ; benzaldehyde, water and
diphenylmaleic anhydride are formed when
it  is heated in a current of air under re-
duced pressure (Bischoff and Walden, Annalen,
279, 118 ; Liebig, ¢bid. 18, 312). Fuming nitric
acid yields o- and p-nitrophenylglycollic acids
(Pratesi, Gazz. chim. ital. 21, ii. 402). Electro-
lysis of an aqueous solution of the potassium
salt results in the production of hydrobenzoin
and a small quantity of ¢sohydrobenzoin (Walker,
Chem. Soc. Trans. 1896, 1279) ; but according to
Miller and Hofer (Ber. 1894, 469) benzaldehyde,
carbon dioxide, and carbon monoxide are the
products. By passing carbonyl chloride into
an ice-cold solution of the acid in pyridine the
bimolecular anhydride, m.p. 240° is formed
(Einhorn and Pfeiffer, Ber. 1901, 2951). Hydro-
gen iodide and phosphorus convert mandelic
acid into phenylacetic acid, and fuming hydro-
chloric acid at 140° yields phenylchloracetic acid.
Mandelic acid condenses with phenols in the
presence of 73 p.c. sulphuric acid to o-hydroxy-
diarylacetic acid lactones and gp-dihydroxy-
diarylacetic acids (Bistrzycki and Flatau, Ber.
1895, 989; 1897, 124); v. also Simonis (Ber.
1898, 2821) for condensation with 8-naphthol,
resorcinol, and orcinol. The nitrile prepared as
above, is a yellow oil, solidifying at —10°. The
amide has m.p. 190°, the anilide 151°-152°, and
the phenylhydrazide 182° (Tiemann and Fried-
linder, Ber. 1881, 635; Reissert and Kayser,
Ber. 1890, 3701; Biedermann, sbed. 1891,
4083 ; Bischoff and Walden, Annalen, 279, 118).
The methyl ester has m.p. 52° (Zincke and
Brewer, Ber.,1880, 636 ; Ruhe, ibid. 1895, 259),

“and the ethyl ester has m.p. 34°, b.p. 253°-255°
| (Michael and Jeanprétre, Ber. 1892, 1684;
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Beyer, J. pr. Chem. [ii.] 31, 389); m.p. 37°
(McKenzie, Chem. Soc. Trans. 1899, 755).

Mandelic acid contains an asymmetric
carbon atom, and hence can be split into two
optically active isomerides. Lewkowitsch (Ber.
1882, 1505; 1883, 1565, 2722) obtained I-
mandelic acid by treating the inactive acid with
Saccharomyces ellipsoideus (Rees) and d-mandelic
acid by using various microzoa, such as Pencil-
lium glaucum, &ec. Partial resolution of the
inactive acid has also been effected by means
of the fractional crystallisation of salts with
alkaloids, such as quinine and morphine, and
with active amines such as methylhydrindamine ;
and by esterification with active alcohols, such
as menthol and borncol (McKenzie, Chem. Soc.
Trans. 1899, 968; 1904, 378; McKenzio
and Thompson, dbid. 1905, 1004; Marck-
wald and Paul, Ber. 1906, 3654; Kipping,
Chem. Soc. Trans. 1909, 416; Findlay and
Hickman, #bid. 1909, 1386). Racemisation is
found to take place on boiling the active acid
with alkali (Holleman, Rec. trav. chim. 1898,
17, 323 ; McKenzie and Miiller, Chem. Soc.
Trans. 1907, 1814). Asymmetric syntheses
have been conducted by McKenzie and Hum-
phries (ibid. 1909, 1106) from I-menthylbenzoyl-
formate, and by Rosenthaler (Biochem. Zeitsch.
1908, 14, 238) from d-benzaldehydecyanhydrin.
d- and I-Mandelic acids can also be prepared by
the hydrolysis of amygdalinie acid (Dakin,
Chem. Soc. Trans. 1904, 1512; c¢f. Wohler,
Annalen, 66, 238; Tutin, Chem. Soc. Trans.
1909, 663; Feist, Arch. Pharm. 248, 101;
Rosenthaler, ibid. 105). Incomplete hydrolysis
of the ethyl ester by lipase yields the d-acid,
whilst the ester remaining is levorotatory
(Dakin, Chem. Soc. Proc. 1903, 161 ; J. Physiol.
1903, 30, 253).

{-Mandelic acid has m.p. 132:8° and
[e], —153-1°in water (Walden, Zeitsch. physikal.
Chem. 1895, 17, 705; c¢f. Lewkowitsch, lLc. ;
Rimbach, Zeitsch. physikal. Chem. 1899, 28,
251; Ber. 1899, 2385). d-Mandelic acid has
m.p. 132-8° and [e],4-156° (Kipping, Chem.
Soc. Trams. 1909, 416). Xor experiments on
the Walden Inversion with mandelic and phenyl-
chloracetic acids, ». McKenzie and Clough,
Chem. Soc. Trans. 1909, 777.

MANDRAGORA: ROOT. In 1889 Ahrens
(Annalen, 251, 312) extracted from Mandragora
root an alkaloid possessing similar physiological
properties to atropine, and which he named
mandragorin. Thoms and Wentzel (Ber. 1898,
31, 2031) showed that the mandragorin of
Ahrens was a mixture of bases, the chief of
which was Ayoscyamine, and subsequently
isolated another base, which they named
scopolamine (Ber. 1901, 31, 2031). Hesse (J. pr.
Chem. 1901, 64, 274) further investigated the
subject and found that madragora root contains
0-36 p.c. hyoscyamine, 0-04 p.c. hyoscine
(scopolamine of Thoms and Wentzel), 0-01 p.c.
Y-hyoseyamine, and a still smaller quantity of
a new base mandragorine. To obtain these
alkaloids, the roots are powdered, moistened
with a solution of caustic soda, and extracted
with ether under a reflux apparatus. The
cthereal solution is repeatedly extracted with
dilute sulphuric acid, the acid/ solution being
made alkaline with sodium bicarbonate and
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extracted with chloroform. This operation is
then repeated, whereby the hyoscyamine
remains in the aqueous soiution. The bases
from the chloroform extract are neutralised
with hydrobromic acid, and the filtered solution
allowed to crystallise. The hydrobromides of
the bases are then extracted with acetone,
which leaves the pure hydrobromide (m.p. 194°)
of hyoscine, C,,H;NO,. The free base is
decomposed by baryta into tropic acid and
oscine, CsH,3NO,. The mother liquors of the
hyoscinehydrobromide yield y-hyoscyamine on
addition of sodium bicarbonate and extraction
with chloroform. On adding sodium carbonate
to the residual solution, a new alkaloid
mandragorine, forming a gold double salt
C,;H,;)NO,HAuCl, is obtained. The freec base
is decomposed by baryta into atropic acid, and
a base resembling tropine.

MANGANATES v. MANGANESE.

MANGANESE. Sym.Mn. At.wt.54-93. (Fr.
Manganése ; Ger. Mangan.) Manganese is not
found in the metallic state. Ir combination,
especially as oxide, it is widely distributed. The
most important ores are those corresponding with
the dioxide MnO,, pyrolusite. 1tisalso found as
the oxides braunite Mn,0,, hausmannite Mnz0,,
as hydrated oxide Mn,0;,H,0 in manganite,and
associated with barium oxide in psilomelane. As
sulphide it occurs as alabandite MnS and hauerite
MnS, ; as carbonate in rhodocrosite or dialogite
MnCOg;; as sihcate in rhodonite MnSiO;. The
latter 1s of a beautiful red colour, found largely
in the Ural Mountains, and used as an ornamental
stone. It is often present to a small extent in
other silicates, and confers on them its colour.
The chief sources of the manganese ores are
Russia, the Caucasus, Brazil, and India. Manga-
nese is present in soils, and frequently in mineral,
particularly chalybeate, waters. It occurs in
many plants, especially in tea and tobacco.

Preparation.—Metallic manganese is not
used in the arts except when alloyed with other
metals. It may be prepared by reduction of the
oxide with carbon, but the temperature necessary
for the reduction is so high (1105°C., Greenwood,
Chem. Soc. Trans. 1908, 1491) that it is only
obtained with difficulty in ordinary furnaces.
The original method of preparation described
by John (Gehlen’s Jour. fiir. Chem. Phys. 3, 452)
consisted in making an intimate mixturoe of
finely divided manganous oxide and carbon
by mixing with oil and heating, and exposing
it to as high a temperature as possible in
a crucible lined with charcoal. The impure
manganese 8o obtained was purified by fusing
under salt and nitre.

Brunner (Annalen, 102, 330) prepared the
metal by heating a mixture of sodium and
manganese chloride or fluoride in a blast furnace
for 15 minutes. It may also be obtained by the
reduction of the chloride by magnesium.

Deville obtained the metal by the reduction
of the pure red oxide Mnz0, by means of sugar
charcoal present in insufficient quantity to
reduce the whole (Ann. Chim. Phys. 1856, 46,
182).

Valenciennes (Compt. rend. 70, 907) pro-
duced it by reduction of the pure oxide with
carbon in a magnesia-lined crucible as a hard
and brittle mass,(quickly oxidised by exposure
to air.
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GRAIN LAC v. Lac resins, art. RESINS.

GRAIN OIL ». FusgL o1L.

GRAIN TIN ». Tix.

GRAINS OF PARADISE ». CoccuLus IN-
DICUS.

GRANITE. A holocrystalline acid rock of
plutonic origin; d.e. it is a rock consisting
wholly of crystalline minerals, and containing
from about 60 to 80 p.c. of silica, partly free
and partly combined, whilst its texture suggests
that it has slowly consolidated from a molten
condition, under great pressure, at considerable
depth beneath the surface. Granite is essen-
tially an aggregate of felspar, quartz, and
mica. The usual felspathic constituent is ortho-
clase, or common potash-felspar, generally asso-
ciated with more or less plagioclase; and the
mica is either muscovite (white mica) or biotite
(dark mica), whilst in many granites both micas
are present. Biotite-granite is now frequently
known by G. Rose’s name of granitite. Granitic
rocks may contain various accessory minerals,
such as hornblende, augite, and tourmaline, thus
giving rise to varieties often distinguished by
special names; whilst, on the other hand, 1t
sometimes happens that one of the minerals of
typical granite may disappear, thus producing a
binary granite. Aplite is a name occasionally
applied to a rock consisting only of felspar and
quartz ; but sometimes extended to all musco-
vite-granites. If the quartz and felspar are so
intergrown as to suggest they have crystallised
simultaneously, the rock is termed graphic
granite or pegmatite. Under the name of greisen,
German miners recognise a rock composed of
quartz and mica, usually carrying topaz, and
associated with tfin-stone. An aggregate of
orthoclase and black mica is known as mica-
syenite ; the typical syenife, sometimes distin-
guished as hornblende-syenite, being composed
essentially of orthoclase and hornblende. Horn-
blende-granites are often called, by English
writers, ¢ syenitic.” Schorl, or black tourmaline,
is not unfrequently present in granite, especially
near the margin of intruded masses.
an occasional constituent, but not so commonly
in true granite as in granulite, a rock consisting
mainly of quartz and felspar in small grains, so

Vor: II1.—=T7.

Garnet 1s |

that microscopic sections present between
crossed nicols a characteristic mosaic structure.
When a granitic rock becomes foliated, or its
constituent minerals exhibit more or less
elongation in definite directions, it is said to
acquire a ‘gneissoid’ structure, and may pass
into a true gneiss.

Granite occurs frequently in the form of in-
trusive masses, which, while coarsely crystalline
in the centre, may present a fine texture towards
their margin. From the main mass, veins or
apophyses are thrown off into the neighbouring
rocks; and these veins, having cooled less
slowly, are often fine-grained, and may pass
into micro-granites and quartz-porphyries. It
has been asserted that certain granites may have
resulted from the extreme alteration of stratified
rocks ; and hence geologists who hold this view
recognise two types of granite, one igneous, and
the other metamorphic.

It is not uncommon to find in granite nod-
ular masses which appear as dark patches on
the fractured or polished surface of the rock.
Whilst some of these inclusions seem to be
fragments of foreign rock which have been
caught up in the granitic magma and altered,
others may be regarded as parts of the original
magma differentiated during consolidation ; and
it is notable that the inclusions are usually
more basic than the matrix. (For comparative
analyses of the granite and its inclusions, v. J. A.
Phillips in Quart. Journ. Geol. Soc. 1880, 36, 1.)

Granite is extensively employed for construc-
tive purposes where massive work is required,
as in the foundations of buildings, in docks, sea
walls, the piers of bridges, and lighthouses.
The specific gravity of granite is about 2:6; a
cubic foot weighing about 166 lbs., and a cubic
yard 2 tons.

Granite rocks are always divided by joints,
which usually run in three directions, thus
splitting the rock into masses of roughly cub-
oidal form. - The stone is blasted in the quarry,
and the blocks split up by ¢ plug and feather’
wedges. When the surface is required to be
| dressed smooth, it is ¢ fine-axed ’ by continued
 tapping, at right angles to the face, with a
| special form of axe. - Solid cylinders are turned
B
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on a lathe, and Cotumns.measuring as much as
8 feet in diameter may be thus wrought. The
palishing of sranite is 4ffected by means of cast-
iron planes worked ovér the-smooth surface, first
with sand and water, and then with emery, the
final polish being given with putty powder
applied on thick felt. In this way even elaborate
mouldings may be readily polished. (For granite
working, ». G. W. Muir, Journ. Soc. Arts. 1866,
14, 471 ; and G. F. Harris, Granite and our
Granite Industries, London, 1888.)

Granite rocks are extensively developed and
quarried in Cornwall and Devon, where they
occur as a series of bosses protruding through
the killas or clay-slate. The largest of these
intrusions are, proceeding westwards, those of
Dartmoor, Brown Willy or St. Breward district,
Hensbarrow or St. Austell, Carn Menelez or
Penryn, and the Land’s End or Penzance dis-
trict. In addition to these principal exposures
there are numerous smaller masses. The granite
of Devon and Cornwall is usually grey and
coarse-grained, but red granite also oceurs, as at
Trowlesworthy in the western part of Dartmoor.
Alocal variety, termed by R. N. Worth Trowles-
worthite, and described by Prof. Bonney, is
composed of red felspar, with a tourmaline, purple
fluorspar, and a little quartz. A handsome red
granitic rock occurring near Luxullian, in Corn-
wall, and hence called by Bonney Luxullianite,
consists of red orthoclase, in large crystals, with
schorl, or black tourmaline, and quartz. This
is the rock of which the Duke of Wellington’s
sarcophagus, in St. Paul’s, is formed.

'_[‘Ee nearest exposure of granite to London
is at Mount Sorrel, in Leicestershire, where pink
and grey biotite-granite, rather hornblendic, is
worked for kerb-stones, paving setts, and road
metal. The hornblende granites of the Channel
Islands are quarried for similar purposes. Shap
Fell, in Westmoreland, yields a beautiful biotite-
granite, with large crystals of salmon-coloured
orthoclase, which is now largely used as an
ornamental material, and has been employed,
for example, in the posts around St. Paul’s.
The granites of Scotland are of much industrial
importance. Aberdeen granite was brought to
London for paving in the 18th century, but the
great development of the trade dates from about
1850. The Aberdeen stone, which is of grey or
blue tint, is valued for monumental work ;
the Peterhead granite is usually of a fine pink
colour. The Ross of Mull, in Argyllshire, fur-
nishes a handsome red granite, yielding blocks of
exceptional size. Granite is also worked in
Kirkcudbrightshire, where it occurs in bosses
surrounded by slates; the grey granite of Dal-
beattie being well known in commerce.

In Ireland, granite is very extensively de-
veloped, the chief districts being in counties
Wicklow, Galway, Mayo, Donegal, and Down.
The largest quarries are those near Dalkey,
which yielded the stone for Kingstown Harbour.
The quarry near Castlewellan, Co. Down, which
was opened to supply granite for the Albert
Memorial, in Hyde Park, has since been closed.
Granite is also found in the Isle of Man, Arran,
Anglesea, Lundy I., and the Scilly Isles.

It is needless to specify the numerous
European localities in which granite is worked.
Of late years a green ‘granite’ (gabbro) from
Warburg, in Sweden, has been imported as a
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monumental stone. In the United States,
workings are established in a large number of
localities, the granite.producing States being,
in order of relative importance, Massachusetts,
Maine, Rhode Island, Connecticut, Virginia,
and New Hampshire.

For a large collection of analyses of granites,
v. J. Roth’s Beitriige z. Petrographie d. pluto-
nische Gesteine (Berlin, 1873-84); H. 8.
Washington, U. S. Geol. Survey, Prof. Paper,
No. 14, 1903 ; No. 28, 1904. F. W. R.

GRANITE BLACK o. Azo- COLOURING
MATTERS.

GRAPE. The berry of Vitis vinifera (Linn.).
There are many varieties differing in size, shape,
colour and composition.

Konig gives as the average pereentage
composition—

Nitrogenous Free Invert Other carbo-
Water substances acid sugar hydrates Fibre Ash
0-7 07 150 19 2-1 0:5

The sugar (glucose) in particular is liable to
considerable variation, ranging from 9 to 18 or
19 p.c. =

This variation, as well as that in the acidity
—due to tartaric acid or acid potassium tar-
trate—is influenced not only by the variety,
but also by the climate and soil ; a wet winter
and a hot, dry summer being generally favour-
able to the production of sweet grapes, suitable
for wine making, whilst much rain during
the ripening period dilutes the juice and leads
to the bursting and consequent injury of the
berries.

The proportion of skin and seeds shows con-
siderable variation in different varieties, averag-
ing about 2-2 p.c. of the whole fruit, and of this
the seeds usually constitute about one-fourth.
The skin contamns tannin, and, according to
Malvezin (Compt. rend. 1908, 147, 384), a yellow
colouring matter, which, on oxidation cither by
exposure to air in aqueous solution, or by the
action of an enzyme, present in red, but absent
in white grapes, changes to a red substance.

Sostegni (Gazz. chim. ital. 1902, 32, ii. 17)
states that the red colouring matter is a tannin
derived from protocatechuic acid and has the
formula C;H4(OH),CO-C,Hg(OH)O-CyH4(OH),.

The skin and seeds of grapes, in a moist eon-
dition, were analysed by Balland (Rev. intern.
falsif, 1900, 13, 92), who found them to have the
following percentage composition :—

Nitrogenous  Soluble carbo-Crude

Water substances Fat hydrates fibre Ash
Skin . 76-5 1-5 09 8- 21 06
Seeds . 387 55 86 189 276 07
Wittmann found about 0-4 p.c. pentosans in
grapes.
The ash, according to Konig, contains—
Per cent. of o P
ash in dr. N0 QSIS
S Peiaety XS ES L 888
Wholefruit 395 53:0 37 69 3-3 12 21'3 5'0 3'6 1'8
Skin . 403 442 1-9 21°0 57 1-5 176 3:7 30 0'6
Seeds 2:81 28'7 — 33'9 86 0'6 240 2:5 1'1 03

About 0-2 p.c. of manganese oxide is also
usually present.

Boric acid has been found in grapes (Cramp-
ton, Amer. Chem. J. 11, 227 ; Baumert, Ber.
21, 3290). Salicylic acid also occurs especially
in the stalks (Mastbaum, Chem. Zeit. 1903, 27,
829).
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Dried grapes constitute raisins and currants
and are extensively used. Their average
composition, as given by Konig, is respectively—

Raisins Currants

Water . . E . 245 25-

Nitrogenous substances 2-4 1-2
Fat . 2 . sia(s6 -
Free acid : - 3o 1-5
Invert sugar . . . 593 61-8
Cane sugar : L . 20 —
Other earbohydrates 13 59
Crude fibre and seeds SSTTE0 24
Ash A g 2 17 1-8

.

American analyses give considerably less
water and more ash than these figures.
H

GRAPE SEED OIL is obtained from grape
secds (Vitis vinifera [Linn.]) by expression or
_ by extraction. The oil is only of local import-
ance, and is expressed only for local consump-
tion. Thus, in Italy and in the south of France
(and even in south Germany) it is said to be
used as an edible oil. The cold expressed oil
has a golden-yellow colour, and is free from
odour. If the seeds have been stored for some
time the expressed oil is dark, and acquires a
slightly bitter flavour. The chemistry of this
oil is not fully known, as the dafa obtained by
the several observers who examined grape seed
oil are very conflicting. At first this oil was
credited with a very high acetyl value, and
was compared in this respect with castor oil, so
that its use for the manufacture of Turkey red
oil had been proposed. More recent examina-
tions have shown that grape-seed oil has a
very high iodine value, so that accordingly
the oil would seem to belong to the semi-drying
or drying oils. A fresh examination of this oil
is desirable in order to remove the doubts
existing as to its composition. J.

GRAPHIC TELLURIUM ». TELLURIUM.

GRAPHITE, a crystallised form of carbon,
known also as plumbago, and popularly as
black lead. 1t occurs usually in compact and
crystalline masses, but occasionally in six-
sided tabular erystals which cleave into flexible
lamina parallel to the basal plane. The crystals
were referred to the hexagonal system until A, E.
von Nordenskiild, in 1855, after studying the
erystals from Pargas, in Finland, declared them
to be monoclinic. Kenngott, however, after-
wards showed that they were truly rhombohedral

~ (Pogg. Ann. 96, 110).

Graphite is a mineral of iron-black or steel-
grey colour, with metallic lustre, having a
sp.gr.-of 2:2, In consequence of its softness
(H.=1) and the ease with which it produces a
metallic streak when rubbed on paper, it is
largely used in the manufacture of pencils,
whence the name ¢graphite’ given to it by
Werner, from ypdgw (I write). It was formerly
called molybdena, and confused with molyb-
denite (MoS,), a mincral which also gives a
metallic mark on paper. (On the history of
these names, and of plumbago, ». J. W. Evans,
Trans. Philological Soc. 1908, 133.) Graphite
seems to have been first recognised as a distinct
mineral by Gesner, who figured a lead pencil in
1565 (Roscoe). Scheele in 1779 showed that gra-
phite was a kind of mineral carbon, since it could
be converted into carbon dioxide by the action of

nitric acid. As the carbon is usually associated
with more or less iron, the older mineralogists
described the mineral as a ¢carburet of iron,’
but Vanuxem demonstrated that the iron is
present as ferric oxide and not as a carbide.
The ash left on the combustion of graphito
usually contains, in addition to the ferric oxide,
silica, alumina, and lime.

Exposed on platinum foil to the flame of the
blowpipe, graphite burns, but often with more
difficulty than diamond.
mixture of potassium dichromate and sulphuric
acid, it disappears. In order to obtain per-
fectly pure graphite, the mineral is first ground
and washed to remove earthy matter, and then
treated, according to Brodie’s method, with
potassium chlorate and sulphuric acid ; on sub-
jecting the resulting product to a red heat, pure
carbon is obtained in a remarkably fine state of
division.

The following analyses are selected from a
lla(;'gle) number by C. Mtne (Compt. rend. 64,

I | mr |

- = | I 1v
Corbon . .| 0155 8108 7940 7848
Volatile matters 1-10 730 510 1-82
Ash 3 | 1735 1162] 1550| 1970

10000 100-00 | 10000 ' 100-00

I. Very fine Cumberland graphite, sp.gr.
2-345. 1II. Graphite from Passau, Bavaria,
sp.gr. 2:303. IIL Crystallised graphite, from
Ceylon, sp.gr. 2:350. IV. Graphite, from Buck-
ingham, Canada, sp.gr. 2:286.

Graphite when used for pencils is frequently
mixed, in a powdered state, with pure clay, and
the mixture consolidated by hydraulic pressure.
It is also sometimes mixed with sulphur or
with antimony sulphide. Brockedon first sug-
gested the use of the hydraulic press as a
means of obtaining from powdered graphite a
homogeneous and coherent mass, which could
be readily sawn into pieces of convenient size.
The finest pencil lead was yielded by the
ancient mine at Borrowdale in Cumberland,
where it occurred in pipes, strings, and irregular
masses, or ‘sops,’ associated with a dyke of
diorite and with intrusive masses of diabase, in
the Cambro-Silurian volcanic series known as
‘ the green slates and porphyries.” The Cum-
berland graphite was formerly termed ¢ wad,’ a
name sometimes applied also to native oxide of
manganese. (For description of the old Borrow-
dale workings ». J. C. Ward in Geol. Survey
Mem. on Lake District, 1876.) A small amount
of graphite, about 100 tons per annum, is
obtained from the Craigman mine, near Cumnock
in Ayrshire; here the mineral usually exhibits
a columnar structure, and it has been produced
by the baking action of dykes of igneous roek
on seams of coal.

Excellent graphite is found in Siberia, espe-
cially at the Mariinoskoi mine, in the Tunkinsk
Mountains, Government of Irkutsk. This de-
posit, discovered in 1838, occurs in gneiss, asso-
ciated with diorite; it has been largely
worked by M. Alibert to supply Faber’s pencil
factory. In 1860 graphite was discovered in

. granite near the river Nischne Tungusska, and

When heated with a °

\
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workings were undertaken by M. Siderov. (For
Russian graphite ». N. Koksharov, Materialien
z. Mineralogie Russlands, 1862, 4, 153, where
analyses are given.)

The best quality of graphite found in large
quantities is that from Ceylon. The mineral
is widely distributed through the western and
north-western provinces of the island, and is
obtained from a large number of small pits,
there being but few mines of any size. The
output amounts to about 30,000 tons per annum,
with a value of rather over half a million pounds
sterling. (On the graphite deposits of Ceylon
v. A. K. Coomaraswamy, Mineralogical Survey
of Ceylon, 1903, etc.; Quart. J. Geol. Soc.
1900, 56, 590.) In India, graphite is found at
several localities, chiefly in the Madras Presi-
dency, the best coming from Travancore, but
even this is far inferior to that from Ceylon.

In the United States, graphite is widely
diffused, but rarely in sufficient quantity to be
worked. The principal locality is Ticonderoga,
in Essex Co., New York, where the Dixon
Crucible Co. have worked a schist containing
about 10 p.c. of graphite. It has also been
worked to a limited extent near Raleigh, North
Carolina ; at Stourbridge, Mass. ; at Cumber-
land Hill in Rhode I.; and at Sonora in Cali-
fornia. The graphite ‘ores’ are crushed or
stamped, and then washed, whereby the flakes
of graphite are readily separated from the denser
matrix. In the Laurentian gneiss of Canada,
graphite is of frequent occurrence, and has
occasionally been worked, as at the Buckingham
Mines. The mineral is usually found in veins
and nodular masses, or finely disseminated
through bands of limestone.

In Europe, extensive deposits of graphitic
schists occur in the Eastern Alps and in the
mountainous region between IBohemia and
Bavaria (Bohmerwald). These are extensively
mined in Austria (in Moravia, Styria, and
particularly in the east of Bohemia), where the
annual output reaches 50,000 tons; but the
material is of inferior quality, containing often
50 p.c. of ash. Considerable amounts are also
obtained in the north of Italy, but the well-
known locality at Passau in Bavaria is now
little worked. (On Alpine Occurrences of
Graphite ». E. Weinschenk, Abh. bayer. Akad.
Wiss. 1898, 19, 509, 521 ; 1901, 21, 279.)

Daubrée has obtained graphite artificially
by decomposing carbon disulphide in contact
with metallic iron at a high temperature;
while H. Sainte-Claire Deville prepared it by
passing vapour of carbon tetrachloride over
fused cast iron. Crystalline graphite is often
formed in blast furnace slag during iron smelt-
ing, and is known to workmen as kisk ; and it is
present in grey pigiron. Considerable quantities
of graphite are.now produced commercially,
together with carborundum, in the electric
furnace. The artificial production of graphite
(as well as various properties of the natural
mineral) is dealt with by H. Moissan (The
Electric Furnace, London, 1904). Graphite
also occurs in certain meteoric irons, such as
that of Toluca in Mexico. A cubic form of
graphitic carbon, discovered in a meteoric iron
from Youndegin, Western Australia, has been
described by Tletcher 'under -the. name' of
Cliftonite (Min, Mag. 1887, 7, 121).

In consequence of its refractory character,
graphite is largely used in the manufacture of
crucibles, retorts, twyers, and other objects re-
quired to withstand high temperatures. For
crucibles, the powdered mineral is mixed with
Stourbridge fire-clay, and made into a paste
with water ; the kneaded mass is allowed to lie
for many weeks before the crucible is moulded ;
the vessel when moulded is slowly dried, and
carefully fired in a seggar.

As a lubricating agent graphite is highly
valued, since it diminishes friction and tends to
keep the moving surfaces cool. To obtain the
best results the powdered mineral should be
carefully selected and sized. Tor steam cylin-
ders it is used dry; for heavy bearings it is
mixed with grease; and for light bearings with
oil. Made into a paint with linseed oil, it has
been advantageously employed as a coating for
metal work. Graphite is also used dry for
polishing stoves and other objects of cast iron,
the thin flakes forming a lustrous coating which
protects the metal. Blasting powder and heavy
ordnance powders are likewise glazed with
graphite, for though it slightly diminishes the
explosive force of the powder it protects it from
damp. Being a good conductor of electricity,
graphite is used in electrotyping, as originall
suggested by Murray ; the moulds upon Whicﬁ.
the metal is to be deposited receiving a conduct-
ing surface by being coated with finely divided
graphite.

E. Donath, Der Graphit, eine chemisch-
technische Monographie, Leipzig and Wien,
1904 ; Graphite, its Occurrence and Uses, Bull.
Imp. Inst. London, 1906, 4, 353; 1907, 5, 70 ;
F. Cirkel, Graphite, its Properties, Occurrence,
Refining, and Uses, Dept. of Mines, Ottawa,
1907 ; A. Haenig, Der Graphit, eine technische
Monographie, Wien and Leipzig, 1910.

L. J. S.

GRASSES. The term ¢grass’ is used by the
agriculturist to denote, not only plants which
belong to the graminee, but also other pasture
or meadow plants, or even cerfain weeds
common on cultivated land.

The true grasses are characterised by a
somewhat low content of nitrogenous substances
and by the richness of the ash in silica and its
poverty in lime and magnesia, whilst clovers
and other leguminous crops possess the exactly
opposite features. R ie

GREASES. The term ‘ grease ’ was applied
originally to all kinds of fats having a buttery
consistence. At present, however, the term
‘grease’ is restricted to low -class material,
chiefly obtained from waste products, such as
kitchen grease, ship’s grease, tripe tallow,
slaughter-house grease (‘tankage’® grease),
bone grease, skin grease, greases from carcase-
rendering establishments, and garbage fats. All
these greases must be looked upon as varieties
and (or) mixtures of lard, tallow, bone fat,
horse fat, fish stearines, &ec.

Greases are characterised by a dark colour,
by a high percentage of free fatty acids,
and a correspondingly high proportion of
unsaponifiable matter. They are also charac-
terised by an objectionable odour.

Blaek grease is the dark, almost black, fatty
matter which, is ‘recovered from cotton seed
mucilage, on decomposing the latter with
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mineral acids (see CorroN SEED O1r). This black
grease is used in the manufacture of low-class
candle materials, after a purification by distilla-
tion with superheated steam, and further
treating the distillate in the same manner as
the fatty acids of the candle industry are
worked up (see SAPONIFICATION). J. L.
GREEN EBONY. Green ebony is a yellow
dyewood formerly employed to some extent in
this country, but now almost entirely replaced
by other colouring matters. It is a native of
Jamaica or West India, and is obtained from
the Excecaria glandulosa (Siv.) or Jacaranda
ovalifolia (R. Br.). The trunk of the tree is
about 6 inches in diameter; the wood is very
hard, and of an orange-brown colour when
freshly cut and stains the hands yellow. Refer-
ences to this dyestuff are meagre, and it
does not appear to have been ever largely
employed. Bancroft (Philosophy of Permanent
Colours, 1813, ii. 106) states that green
ebony contains a species of colouring matter
very similar to that of Chlorophora tinctoria
(Gaudich) (old fustic), and is sometimes employed
in its stead; and O. Neill (Dictionary of Calico
Printing and Dyeing, 1862) mentions that it is
used in dyeing greens and other compound
shades. Until recently it had a limited sale
“in Yorkshire as a dye for leather, but appears
to have entirely passed out of use as a woollen
dyestuff. It is little used in silk dyeing, but
was formerly employed for greening blacks.
Green ebony contains twe crystalline colour-
ing matters, which are distinguished by the fact

that whereas one, exccecarin, is not precipitated |

by lead acetate solution, the second, jacarandin,
is completely deposited by this reagent (Perkin
and Briggs, Chem. Soe. Trans. 1902, 81, 210).

Lxcecarin C;H,,05 crystallises in lemon-
yellow needles, sparingly soluble in cold alcohol,
and melting with effervescence at 219°-221°,
It is soluble in aqueous and alcoholic alkaline
solutions with a violet-red colouration, and these
liquids, on exposure to air, are rapidly oxidised,
and assume a brown tint.

Excceecarin does not dye mordanted fabrics,

but is a substantive dyestuff in that it has a |
weak but decided affinity for the animal fibres |

with which it gives, preferably in the presence of
tartaric or oxalic acid, yellow shades. Benzoyl
execcarin C,3H,0,(C,H;0);, colourless needles,
m.p. 168°-171°; and excecarindimethyl ether
C,3H,,0,(CH,), yellow needles, m.p. 117°-119°.

n fusion with alkali -exccecarin gives hydro-
quinoneecarboxylic acid (CO,H: OH: OH=1:2:5)
and a substance melting at 124°, which is
probably hydrotoluguinone

(CHy;: OH : OH=1:2:5).

By the action of bromine upon a solution of
exceecarin in alcoholic potassium acetate exce-
carone C;H,,0,, flat copper coloured needles
or leaflets, melting at about 250°, is produced,
and this by the action of sulphurous acid is
readily converted into exceecarin. With alco-
holic quinone solution exccecarin gives the
compound CH,0,-C,;H,,0,, minute green-
coloured leaflets, melting with decomposition at
190°, and from this sulphurous aeid also regener-
ates exceeecarin. From these results it appears
evident that exccecarin contains free hydro-
quinone hydroxyls. i

Jacarandin C, ;H, ,0;, yellow plates or leaflets,

5

m.p. 243°-245°, dissolves sparingly in alcohel
and the usual solvents to form pale yellow
liquids having a green fluorescence. =~ With
caustic alkali solutions it gives orange-red
liquids ; with alcoholic lead acetate a bright
| orange coloured precipitate ; and with alcoholic
ferric chloride a dark greenish-black solution.
IE a('idyes mordanted woollen fabrics the following
shades :—

Chromy Al Tin Iron
Dull yellow- Orange-brown Bright golden  Deep
brown yellow olive

Acetyl jacarandin C,H,,05(C,H,0),, pale-
yellow needles, melts at 192°-194°, and when
digested with boiling alcoholic potassium acetate

| gives the salt (C;,H,,0,:Ci,H,,0;)K, yellow
| needles. Benzoyljacarandin C,,H,,0,(C,H;0),
| forms yellow prismatic needles, m.p. 167°-169°.

As indicated by Bancroft (lc.) the colours
given by green ebony are similar in character
to those yielded by old fustic. Employing
mordanted woollen cloth the following shades are
produced :—

J Chromi Al

Tin Copper  Iron
Dull yellow- Dull brown- Golden Pale brown Olive
brown yellow yellow green

With 40 p.c. of the dyewood the iron mordant
gives greener and brighter shades than with
larger amounts, in which case a browner colour
is produced. Possibly from this green shade,
and the extremely hard and compact nature of
the wood, the name ¢ green ebony * has ori%in:%ed.

A. G. P

GREEN ALIZARIN ». MADDER.

GREEN CINNABAR. A mixture of chrome
yellow and Prussian blue.

GREEN EARTH, Terre verte, v. PIGMENTS.

GREEN, EMERALD, v. CHROMIUM.

GREEN, GUIGNET'S, ». CHROMIUM.

GREEN SMALT, Cobalt green, v. PIGMENTS.

GREEN ULTRAMARINE, Chromium sesqui-
oxide, v. CHROMIUM.

GREEN VITRIOL, Ferrous sulphate, v. IRON.

GREENLAND SPAR v. CRYOLITE.

GREENOCKITE, Cadmium sulphide, v. CAD-
MIUM. :

GRENAT BROWN v. ¢s0-PURPURIC ACID.

GREY ANTIMONY ORE, Antimony sulphide,

v. ANTIMONY.

GRI-SHI-BU-ICHI. Japanese name for an
alloy of copper and silver of a rich grey colour.

GRISOUTINE. An explosive consisting of
a mixture of nitroglycerin, nitrocellulose,
ammonium nitrate, and kieselguhr.

GROSSULARITE v. GARNET.

{ GUACAMPHOL, GUAIACETIN, GUAIA-
FORM, GUAIAKINOL, GUAIAMAR, GUAIASA-
NOL, GUATANNIN ». SYNTHETIC DRUGS.

| GUAIACENE v. Guaiacum, art. RESINS.

| GUAIACIC ACID ». Guaiacum, art. RESINS.

" GUAIACOL (Monomethoxycatechol)

| OH-CH,-OMe
is a constituent of guaiacum resin (Herzig and

| Schiff, Monatsh. 1898, 19, 95), and occurs in
beechwood tar from which it can be separated

' by treating the fraction of the tar that comes

| over at 200°-205° with ammonia to remove

| acids ; it is then again fractionated, and the

i lower boiling fraction is dissolved in ether and

- treated with potassium hydroxide. The potas-

| sium salt of guaiacol is filtered, washed with

“ether;, /and recrystallised from alcohol, after
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which it is decomposed with sulphuric acid,
and the guaiacol redistilled. (For other
methods of separation, ¢f. D. R. PP.
87971, 56003, 100418, Chem. Zentr. 1899,
i. 764.) Guaiacol is prepared from o-anisidine.
500 grams o-anisidine are diazotised, and the
solution of the diazo salt is then poured into a
boiling solution of 600 grams of copper sulphate
in 600 c.c. of water. The guaiacol is then
separated by distillation in steam (D. R. P.
167211 ; Frdl. 1905-7, 128; cf. also D. R. P.
95339 ; J. Soc. Chem. Ind. 1898, 269, 314).

Pure guaijacol can be obtained by dissolving
catechol (55 parts) in ethyl alcohol (2000 parts)
and adding nitrosomonomethyl wurea. The
mixture is cooled to 0° and 20 parts of sodium
hydroxide dissolved in asmall quantity of
water is added, drop by drop, with constant
stirring. The solution 1s filtered, the alcohol
distilled off, and the residue is fractionated in
vacud (D. R. P. 189843 ; Frdl. 1905-7, 1151).

Guaijacol is also prepared by heating an
equimolecular mixture of catechol, potash and
potassium methyl sulphate in tightly closed
vessels at 170°-180°, or by heating catechol and
methyl iodide in methyl alcohol. Thompson
(Eng. Pat. 5284, 1893) suggests the purification
of guaiacol by treatment with a freczing mixture.

Guaiacol has a characteristic odour and
crystallises in long vitreous transparent prisms,
which appear rose-red in sunlight ; m.p. 28-5°,
b.p. 202-4°/738 mm. (Freyss, Chem. Zeit. 1894,
18, 565); sp.gr. 1140 at 25°. When quite
pure it is non-caustic and non-poisonous (Béhal
and Choay, Compt. rend. 1893, 116, 197;
Kuprianow, J. Soc. Chem. Ind. 1895, 57).

It is soluble in most organic solvents, and
to a less extent in water. With a trace of ferric
chloride its alcoholic solution gives a blue
colour, which becomes emerald-green on the
addition of more ferric chloride. Guaiacol also
gives a blue colour with traces of hydrogen
peroxide (Denigés, J. Pharm. 1909, 31).

Guaiacol is employed in pharmacy as an
expectorant and intestinal antiseptic; also in
pulmonary tuberculosis in cases of typhoid and
other fevers, and for the relief of superficial
neuralgia.

Kuprianow (Centralbl. f. Bakteriol. 1894, 15,
033, 981) has suggested the use of pure guaiacol
in the internal treatment of cholera, since he
found that a solution of 1 in 500 of this reagent
completely prevents the devclopment of the
cholera bacillus.

Guaiacol should be preserved in amber-
coloured bottles protected from the light, and
should only be used in pharmacy when quite
pure.

Tests.—(1) 2 c.c. of guaiacol mixed with
4 c.c. of light petroleum, shouid separate at
once into 2 layers. (2) 1 c.c. of guaiacol should
dissolve in 2 c.c. of N, sodium hydroxide when
heated ; on cooling the mixture should congeal
to a white saline mass, which gives a clear
solution with 20 c.c. of water. (3) 1 c.c. of
guaiacol treated with 10 c.c. of N. sulphuric acid
should give a pure yellow colour. For other
tests, ». Marfori, J. Soc. Chem. Ind. 1891, 487 ;
Fonzes Diacon, Bull. Soc. chim. 1898, 19, 191 ;
Guérin, J. Pharm. Chim. 1903, [vii.] 17, 173.

Guaiacol can be estimated ‘approximately
by conversion into catechol, by heating with

water in a current of hydrobromic acid; or
0-5 gram of the guaiacol is dissolved in a little
water, 10 c.c. of alcohol added, and the solution
made up to 1000 c.c., and 20 c.c. of this solution
are mixed in a test-tube with 1 c.c. of sodium
nitrite solution (1 : 100), and 1 c.c. dilute nitric
acid (1 :200). A characteristic red-brown colour
is produced, which is compared within about
10 minutes with the colourations given by
suitable standard solutions (Adrian, Zeitsch.
anal. Chem. 1901, 40, 624). -

Guaiacol, when treated with hydrogen
cyanide, in the presence of sodium or zinc
chloride, yields vanillin (Roesler, D. R. TI.
189037 ; ¥rdl. 1905-7, 1280; Guyot and Gry,
Compt. rend. 1909, 149, 928 ; Bull. Soc. chim.
1910 [iv.] 7, 902).

Guaiacol monosul phonic acids can be obtained
by treating guaiacol with sulphuric acid at
30°-60°, the ortho- and para- acids formed
being separated by converting them into the
basic salts of the alkaline earths, or of the
heavy metals, the ortho- salts being readily
soluble in water, whereas the para- salts are
insoluble or sparingly soluble. By the action
of sulphuretted hydrogen, or some suitable acid,
the salts are then converted into their respective
acids (D. R. P. 188506; Frdl 1905-7, 936;
D. R. P. 132607 ; Frdl. 1900-02, 1113 ; Hihle,
J. pr. Chem. 1902, [ii.] 65, 95; Lamitre and
Perrin, Bull. Soc. chim. 1903 [iii.] 29, 1228 ;
Rising, Ber. 1906, 39, 3685; Paul, ibid. 2773,
4093 ; Ginhorn, Fr. Pat. 391601, 1908 ; J. Soc.
Chem. Ind. 1908, 1176; Andre, J. Pharm.
Chim. 1898, 7, 324).

The most striking difference between the
ortho- and the para- acids is their action with
calcium or barium chloride, with which the para-
acid yields a white precipitate, whereas the
ortho- remains unchanged. With nitric acid the
para- acid forms yellow dinitroguaiacol (m.p.
122°), whilst the ortho- acid merely gives a
dark-red colouration. It is important thab
when the ortho- acid is used therapeutically, it
should be free from the para- compound, as the
latter gives rise to secondary reactions (Ellis,
J. Soc. Chem. Ind. 1906, 335).

The alkali guaiacol sulphonates are employed
as drugs (Alpers, U.S. Pat. 692588; J. Soc.
Chem. Ind. 1902, 364). Tagliavini has pre-
pared salts of the sulphonates with antipyretic
and analgesic bases (Boll. Chim. farm. 1909,
48, 6).

Czlrbonyl chloride condenses with the alkali
guaiacol sulphonates in alkaline solutions, giving
derivatives such as polassium carbonatodiguaiacol
disulphonate CO[OCH3(OMe)SO,K1,, and polas-
stum carbonatodiquaiacol sulphonate

CH,4(0Me)0-CO,CH 3 (0OMe)SO,K
(Einhorn, D. R. P. 203754, 1909).

Guaiacol 5-sulphonic acid is obtained by
sulphonating an acetyl derivative of guaiacol
with or without the addition of dehydrating
agents, the resulting acetyl guaiacol sulphonie
acid is hydrolysed, neutralised, and the resulting
acid is isolated as such, or in the form of its
salts D. R. P. 212389 ; J. Soc. Chem. Ind. 1909,
1005). The corresponding carbonate

(MeO-C;H,;SO;H),CO,4
is formed’ by treating guaiacol carbonate with
sulphuric acid in the cold until the product is
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goluble in water. It melts at 115°-117°, with
evolution of carbon dioxide (D. R. P. 215050 ;
J. Soc. Chem. Ind. 1909, 1223).

Triphenyl guanidine guatacol sulphonate is
obtained by the action of triphenyl guanidine
sulphate on barium guaiacol sulphonate. It
crystallises in leaflets, m.p. 50° and can be
used as a local an®sthetic (Goldschmidt, Chem.
Zeit. 1901, 25, 628).

A number of important compounds of o-
guaiacol sulphonic acids with alkaloids are
described by Schaefer (J. Soc. Chem. Ind. 1910,
928). They are used in medicine and are also
of scientific interest. The alkaloid salts are
prepared by neutralising the guaiacol sulphonic
acid with the required alkaloid, and purifying
the product by filtration and recrystallisation,
or the amorphous salt is obtained by evapora-
tion at low temperature or in vacué. The salts
may also be obtained by double decomposition
between a soluble alkaloid, and a readily
soluble salt of the acid in molecular proportions,
using alcohol, water, &c., as a solvent. Most
of the alkaloid salts are non-crystalline or
erystallise with difficulty. The most important
of the salts described by Schaefer are :

Quinine guaiacol bisulphonale (guaiaquin)
[CeHy(OH)(OMe)SO;H],,CoyH,yN,0,1s a yellow-
ish crystalline powder, soluble in water, alcohol,
and dilute acids. The solution is coloured blue
by a drop of ferric chloride solution. It softens
at about 80°, and becomes liquid at 130°,

Codeine-o-guatacol sulphonate

C H,(OH){OMe)SO,H,C, ;H,,NO,,

m.p. 164°-165°, is a well-crystallised neutral
salt. It is readily soluble in hot water and in
alcohol, but almost insoluble in ether and
chloroform. It gives the characteristic blue
colouration of o-guaiacol sulphonic acid with
ferric chloride, and when its aqueous solution is
treated with an alkali, codeine is precipitated.
Other opium and cinchona compounds, as well
as compounds with strychnine, brucine, atropine,
hyoscine, hyoscyamine, and cocaine, are de-
scribed.

Guaiacol iron and lithium sulphonates have
been prepared (Schaefer, Eng. Pat. 21747, 1899).

Guaiakinol, quinine derivative of bromo-guaia-
col, CyyH,,N,0,,2HBr,C;H,(OH)(OMe), forms
fine crystalline yellow scales, readily soluble in
water. It is said to be practically non-toxic,
and its aqueous or alcoholic solution is readily
absorbed by the skin (Pharm. J. 1901, 66, 132;
Schaefer, Eng. Pat. 8227, 1897).

Guacamphol, the camphoric acid ester of
guaiacol C H,,(CO-OCyH, OMe),, obtained by
the action of camphoric acid chloride on sodium
derivative of guaiacol. Forms white, odourless,
tasteless needles, and has been recommended for
the relief of night sweats in phthisis.

Guaiacol benzoate (benzosol, benzoyl guaiacol)
CH,-:CO-OC;H-OMe is prepared by heating an
alcoholic solution of potassium derivative of
guaiacol with the requisite amount of benzoyl
chloride, and purifying the substance by crystal-
lisation from alcohol. It is a colourless, odour-
less, tasteless powder, almost insoluble in water,
readily soluble in organic solvents. 1t has m.p.
56°, and is used in the treatment of pulmonary
tuberculosis (Eng. Pat. 5366, 1890; J. Soc.
Chem. Ind. 1891, 383; Walzer, Chem. Zeit.
Rep. 1891, 15, 165). : :

Guaiacol  cinnamate (styracol, cinnamyl
guaiacol) CgH,-CO-0OCH,-OMe is formed by the
interaction of molecular weights of guaiacol and
cinnamyl chloride. It forms colourless needle-
shaped crystals, m.p. 130°, which are employed
in catarrhal affections of the digestive tracts,
and in the treatment of phthisis.

Gmuaiacol combines with tannin and cinnamic
acid to form a compound which is said to be of
use in medicine. It meltsabove 300°,is insoluble
in most organic solvents, and dissolves in alkalis
and also in pyridine, from which the pyridine
derivative crystallises in well-shaped rhombic
?elxlxil)es (D. R. P. 133299 ; Frdl. Nissel. 1900-02,

Guaiacol valerate CH,CO-OCH,ONe, a
yellowish oily liquid, b.p. 245°-265° is used in
medicine under the name of geosote (Rieck,
J. Soc. Chem. Ind. 1897, 632). It is prepared
by the action of valeryl chloride on sodium
derivative of guaiacol.

Guaiacol salicylate (guaiacol salol)

CH,(OH)CO-OC,H ;-OMe
is a white crystalline, odourless, tasteless
powder ; m.p. 65°. It is formed by the action
of phosphorus oxychloride on a mixture of
sodinm guaiacol salicylate, and is used as an
intestinal antiseptic.

Guaiacol succinate C,H (CO-OCsH,-OMe), is
formed by the action of phosphorus oxychloride
on a mixture of guaiacol and succinic acid in
molecular proportions.. It forms fine silken
crystalline needles ; m.p. 136°.

Guaiamar, the glyceryl ether of guaiacol
CoH,(OMe)OC;H,0,, is formed by the action of
anhydrous glycerol on guaicol. It is a white
crystalline body, m.p. 76°, soluble in water and
in most organic solvents. It has a bitter
aromatic taste, and is employed in medicine as
an antiseptic for internal and external applica-
tion (J. Soc. Chem. Ind. 1900, 371 ; 1902, 1346).

Quaiasanol (diethylglycocollguaiacol hydro-
chloride) MeO,C,H,0-CO-CH,NEt,,HCl, m.p.
184°, is non-poisonous, and said to possess slight
anesthetic, antiseptic, and deodorising proper-
ties (Einhorn, Chem. Zeit. Rep. 1900, 24, 33 ;
J. Soc. Chem. Ind. 1900, 464). By the action
of the monochloracetic esters of phenols with
secondary amines of the fatty series, many
compounds, similar to the above, have been
prepared (Einhorn and Heinz, Arch. Pharm.
240 [8] 631; D. R. P. 105346). They are non-
poisonous, odourless, and strongly antiseptic
substances.

GQuaiaperol (piperidine derivative of guaiacol)
is prepared by dissolving 85 parts of piperidine
and 248 parts of guaiacol in benzene or light
petroleum, and allowing the solution to evapo-
rate (Tunnicliffe, Chem. Soc. Trans. 1898, 145).

Valuable albuminous products said to be
applicable in medicine for tuberculous and other
cases are obtained by the interaction of guaiacol
with egg or other albumin in aqueous or alcoholic
solution (D. R. P. 162656 ; Frdl. 1905-7, 931).

Guaiacol, when treated with ethoxyacetyl
chloride, bromide, or iodide, reacts thus :
McO-CgH -0/ H+ClCOCH,0E

- =>Mc0-C,H,C0-OCH,0ESt.
The product is a colourless, odourless oil ;
b.p. 150°/10 mm. The corresponding methoxy
derivative boils at-170°-171°/10 mm., and has
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very similar properties to the ethoxy derivative.
Both substances are non-poisonous, and can be
used therapeutically as external remedies
(D. R. P. 171790 ; Frdl. 1905-7, 933).

Guaiaform (geoform) is produced by the
condensation of guaiacol (2 mols.) with formalde-
hyde (1 mol.). It is a tasteless, yellow, non- |
irritant and non-toxic powder, but on keeping l
it acquires the vanilla flavour. It is insoluble
in water, but readily soluble in ethe1, benzene, |
or alcohol (Ehlert, Phagﬁ g 1}1982, 68, 61). {

eCeH, :
OMeC H 0_>CO is pre-
pared by passing phosgene into a solution of
guaiacol in sodium hydroxide. The substance is |
filtered off, washed with sodium hydroxide solu-
tion, and recrystallised from alcohol. It is a white |
crystalline powder, m.p. 84°-87°, of neutral \
reaction, and almost odourless and tasteless, |
soluble in most organic solvents, but insoluble |
in water. Its alcoholic solution yields no
characteristic colour with ferric chlozide. When
taken internally its action is very similar to that
of guaiacol, but it is less liable to derange the
stomach. It is employed as an expectorant in
the treatment of tuberculosis and bronchitis,
and also as an intestinal antiseptic in the
tieatment of typhoid fever and intestinal
indigestion (D. R. PP. 99057, 58129, 117346, of
1901; D. R. P. 224160 ; ‘Einhorn, Chem. Zentr.
1910, ii. 518).

Guaiacol chlorocarbonate is a colourless oil ;
b.p. 112°/25 mm. It is prepared by the inter-
action of antipyrine, carbonyl chloride and
guaiacol (D. R. P. 117624 of 1901; Einhorn,
D. R. P. 224108, 1910; Chem. Zentr. 1910, ii.
517).

GQuaiacol carboxylic acid CH,(OH)(OMe)CO,H
is formed by the action of carbon dioxide on
sodium derivative of guaiacol, previously heated ;
the product is heated for some time, and is then
acidified with hydrochloric acid, the free acid
being recrystallised from water or dilute alcohol.
It is a white, odourless crystalline powder ;
m.p. 148°-150°. It has a bitter taste, is readily
soluble in hot water, and its aqueous solution
is coloured blue by ferric chloride. The acid
and its salts have been recommended as anti-
septics and antirheumatics (Pharm. J. 1890,
977).

Guaiacol, when oxidised with laccase, yiclds

O(C¢H ;-0Me),0
letraguaiacoquinone | | ,afinecrystal-

O(CeH;-0Me),0
line powder, m.p. 135°-140°, having a purplish-
red colour with a faint green metallic lustre. It
is insoluble in water, but gives mahogany-red |
solutions with chloroform and with acetic acid.
It also forms coloured solutions in alkalis (Ber-
trand, Compt. rend. 1903, 137, 1269).

Dimethylamino e-guaiacylamyl ether, the corre-
sponding piperido derivative and the piperido-
y-guaiacyl-propyl ether are formed by the inter- |
action of a halogen hydrocarbon alkyl ether of |
guaiacol with a secondary amine, thus:

z(CH,),0-R+NHMe,=Me,N(CH,),OR ; or

2(CH,),0-R+ NHC,H,,=C;IL,,N(CH,),0R |
(where z=halogen). They are employed in |
medicine ‘ as anzesthetics (D. R. P. 184986 ; |
Frdl. 1905-7, 1050).
Hexamethyleneiciramineiriguaracol erystallises |

Quaiacol carbonate

¢
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in brilliant needles, which become soft at 80°,
and melt to a turbid liquid at about 95°. When
distilled in steam it yields guaiacol (Eng. Pat.
24072, 1908 ; J. Soc. Chem. Ind. 1909, 490).

Chloroacetyl guaiacol OMeCyH ,0-CO-CH,Cl is
prepared by treating a -mixture of guaiacol
monochloroacetic acid and pyridine with phos-
phorus oxychloride. It forms white needles,
m.p. 58°-60° (Einhorn and Hentz, l.c.).

Guaiacol chloroformic ester is a colourless oil ;
b.p. 112°/25 mm. (D. R. P. 117624; Irdl.
1900-02, 1165).

Benzyl guaiacol is a yellow, beautifully
fluorescent oil ; b.p. 269°-270°/430 mm. (Bosco-
grande, Chem. Zentr. 1898, i. 207).

Guaiacol picrate forms orange-red needles ;
m.p. 80°. Many other guaiacol derivatives have
been prepared, some of which have been recom-
mended for use in medicine (Eng. Pat. 5856,
1894 ; Ruhemann, Chem. Soc. Trans. 1902, 421 ;
D. R. P. 120558 ; ¥rdl. 1900-02, 1112; D. R. P.
157355 ; Frdl. 1902-04, 616; Knapp and Suter,
Chem. Zentr. 1904, i. 391 ; Moureu and Lazennec,
Compt. rend. 1906, 142, 894 ; Bischoff, Ber.
1906, 39, 3846; Gattermann, Annalen, 1907,
357, 313 ; Fourneau, J. Pharm. Chim. 1910, [vii.]
1, 55, 97 ; Manchot, Ber. 1910, 43, 949 ; Wohl
and Berthold, sbid. 2175 ; Hoffmann, D. R. P.
255924 ; Chem. Zentr. 1910, ii. 1105).

A number of azo derivatives of guaiacol are
described by Leonardi (Atti R. Accad. Lincei.
1907 [v.] 16, ii. 639); some nitro and amino
derivatives by Reverdin and Crepieux, Ber.
1903, 36, 2257; 1906, 39, 4232; Paul, ibid.
2773 ; Kiihling, ¢bid. 1905, 38, 3007 ; Fichter
and Schwab, ibid. 1906, 39, 3339).

Thioguaiacol and thioguaiacol xanthate have
bgen prepared by Mauthner (Ber. 1906, 39,
1347).

Guaiacol forms mono-, di-, tri-, and tetra-
halogen derivatives (Cousin, Compt. rend. 1898,
127, 759 ; Tassily and Lerride, ibid. 1907, 144,
757 ; Bull. Soc. chim. 1908, [iv.]13, 124 ; Mameli,
Gazz. chim. ital. 1907, 87, ii. 366 ; Robertson,
Chem. Soc. Trans. 1908, 791). The iodo
derivatives are said to be applicable to medicine
(Mameli and Pinna, Chem. Zentr. 1907, ii. 2044).

Guaiacol phosphite, m.p. 75-5°, is a white
crystalline powder, with a piquant non-caustic
taste and slight odour, soluble in most organic.
solvents, but only sparingly in water (Bollard,
D. R. P. 95578 ; J. Soc. Chem. Ind. 1897, 632 ;
Ellis, Eng. Pat. 27527, 1896). Its mecdicinal
properties are similar to those of guaiacol.

Another guaiacol phosphite, m.p. 59°, is
described by Dupuis (Compt. rend. 1910, 150,
622).

Guatacol phosphate (Cgll,0Me) PO, is pre-
pared by the interaction of phosphorus oxy-
chloride and sodium derivative of guaiacol. It
forms colourless crystals; m.p. 98°, insoluble in
water and alcohol, but soluble in ether, chloro-
form, and acetone. It is used as an intestinal
antiseptic and in hectic fever.

A number of other phosphorus compounds
of guaiacol are described by Auger and Dupuis
(Compt. rend. 1908, 146, 1151), and by Dupuis
(3bd. 1910, 150, 622).

Guaiacol-cacodylate AsMe,0,-C¢H,OMe is a
white hygroscopie, crystalline, very unstable
salt, (Astruc and Murco, J. Pharm. Chim. 12, 553).

GUAIACONE v. Guaiacum, art. RESINS.
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GUAIACONIC ACID v. Guatacum, art. RESINS.

GUAIACUM v. RESINS. :

GUAIENE v. Guatacur, art. RESINS.

GUAIOL v. Guaiacum, art. RESINS.

GUANIDINE HN : C(NH,), occurs in small
quantities in eticlated vetch seedlings, 3
kilos. of dried material yielding 1 gram of the
nitrate (Schulze, Ber. 1892, 25, 658); and in
beet juice (Lippmann, ¢bid. 1896, 29, 2651).

Guanidine was first prepared by Strecker
(Annalen, 1861, 118, 159) by oxidising guanine
with potassium chlorate and hydrochloric acid;
and it is obtained in small quantity by oxidising
egg albumen with potassium permanganate, or
gelatin with barium or calcium permanganate
(Lossen, J. Pharm. Chim. [iii.] 31, 32 ; Kutscher
and Kickgraf, Sitzungsber. K. Akad. Wiss.
Berlin, 1903, 28, 624) ; it is formed synthetically
‘(1) by heating biuret and hydrogen chloride at
160°~170° (Finckh, Annalen, 1862, 124, 332); (2)
from chloropicrin and alcoholic ammonia at
100° (Hofmann, Ber. 1868, 1, 145); (3) from
ethyl orthocarbonate and aqueous ammonia at
150° (Hofmann, Annalen, 1866, 139, 111); (4)
from carbonyl chloride and ammonia (Bouchardt,
Zeitsch, Chem. 1870, 58); (5) from ammonium
chloride and alcoholic cyanamide at 100° (Erlen-
meyer, Annalen, 1868, 146, 259); (6) from
cyanogen iodide and alcoholic ammonia at 100°
(Bannow, Ber. 1871, 4, 161); (7) by the action
of aqua regia on dicyanodiamide, when a quan-
titative yield of the nitrate is obtained (Ulpiani,
D. R. P. 209431).

Guanidine is usually prepared by heating
ammonium thiocyanatefor 20 hoursat 180°-190°,
treating the fused mass with water and allow-
ing the guanidine thiocyanate to crystallise
from the solution ; it is then purified by animal
charcoal and recrystallised from alcohol and
water. The thiocyanate is converted into the
carbonate by treating the concentrated aqueous
solution with one equivalent of potassium car-
bonate, the solution is evaporatéd and the
residue extracted with hot alcohol in which the
guanidine carbonate is insoluble, and this is
afterwards recrystallised from water (Delitsch,
J. pr. Chem. 1871, [ii.] 9, 2 ; Volhard, bid. 15).
According to Goldberg, Siepermann, and Flem-
ming (D. R. P. 1898, 97820), a better yield of
guanidine salts is obtained when the ammonium
thiocyanate is mixed with wood charcoal and
the oxide or salt of a heavy metal, and the
mixture heated in a current of ammonia,

(1) 2NH,CNS+ZnO -
=CH;N3,HCNS}-ZnS+H,0 ;
(2) 2NH ,CNS+Zn0-PbCl,
=2NH;+4-2CH;N;,HCl-+ZnS4-PbS+H,0 ;
or guanidine thiocyanate can be prepared by
heating the thiocyanate of a heavy metal under
pressure in an atmosphere of ammonia at 180°

Pb(CNS),+2NH ;=PbS-+CH,N,,HCNS.

Guanidine is a deliquescent crystalline solid,
readily soluble in alecohol or water ; it is volatile
and strongly alkaline, absorbs carbon dioxide
from the air and forms crystalline salts. The
thermal value of the basic function of guanidine
is +432:1 Cal., intermediate between that of
barium hydroxide +31-7 Cal. and sodium
hydroxide +-36-4¢ Cal. (Matignon, Compt. rend.
1892, 114, 1432). Guanidine is decomposed into
ammonia and urea on boiling with baryta water

or dilute sulphuric acid (Ossikowsky, Bull. Soc.
chim. 1872, [ii.] 18, 161 ; Baumann, Ber. 1873,
6, 1376); and is completely decomposed into
carbon dioxide and ammonia by heating with
concentrated acids or alkalis. Guanidine is
decomposed, evolving $wo-thirds of its nitrogen,
when mixed with sodium hypochlorite or hypo-
bromite (Fenton, Chem. Soc. Trans. 1879, 14).

‘When the hydrochloride is heated at 180°,
ammonia is evolved and biguanide is formed, the
reaction being similar to the formation of biuret
from urea :
2HN : C(NH,)

=NH,+HN : C(NH,)NH-C(NH,)NH.

In its physiological action, guanidine is
highly toxic; doses smaller than poisonous ones
are in rabbits excreted unchanged in the urine
(Pommerrenig, Beitr. Chem. Physiol. Path.
1902, i. 561); it acts on frog’s muscles, pro-
ducing spontaneous twitching and affecting
their contractility, and it is supposed that
the guanidine acts by combining with two
different substances in the muscle, one of which
is responsible for the twitching, and the other
for the changes in contractility (Camis, J. physiol,
1909, 39, 73). Although guanidine does not
appear to be a normal oxidation product of
arginine in the body (Pommerrenig, lc.), it is
found among the products of pancreatic auto-
digestion (Kutscher and Otori, Zeitsch. physiol.
Chem. 1904, 43, 93). Small quantities of
guanidine, 0-1 per thousand, are injurious to
chlorophyllous plants, whilst fungi utilise it as
a source of nitrogen but not of carbon (Kawa-
kita, Bull. Coll. Agr. Tokyd, 1904, 6, 181).

Many salts of guanidine give a yellowish-
white flocculent precipitate with Nessler’s re-
agent, which can thus be used as a test for small
quantities of the salts of the base, a 0-05 p:c.
aqueous solution of guanidine nitrate gives a
bulky precipitate and a 0-01 p.c. solution is
rendered turbid (Schulze, Ber. 1892, 25, 661).
Another test for guanidine is the development of
a deep yellow to orange red colouration with
alkali hypochlorites (de Coninck, Compt. rend.
1898, 126, 142). Guanidine is usually estimated
as the picrate, the salt being collected on a
Gooch asbestos filter, dried at 110° and weighed
(Vozarik, Zeitsch. angew. Chem. 1902, 15, 670) ;
or it can be converted into the strongly alkaline
carbonate and titrated with standard acid
(Grossmann and Schiick, Chem. Zeit. 1906, 30,
1205).

Guanidine forms crystalline salts with mineral
and with organic acids; it also forms charac-
teristic double salts. The hydrockloride

CH;N,,HCl
forms double salts with mercuric chloride
CH;N,,HCL,2HgCl,

(Byk, J. pr. Chem. [ii.1 20, 233); with gold
chloride CH N4, HCl,AuCl,, deep yellow, spar-
ingly soluble needles (Hofmann, Ber. 1668, 1,
146) ; with platinic chloride (CH;N3,HCI),,PtCl,,
yellow needles, soluble in water, sparingly so in
alcohol (Strecker, Annalen, 1861, 118, 160). The
nitrate, CH,N;, HNO,, crystallises in large plates,
m.p. 214°, 10-75 parts dissolve in 100 parts of
water at 15:9°. The compound with silver
nitrate CHN,AgNO, crystallises in needles.
The nitrite CH N, HNO, forms glittering
prisms, m.p. 76°778°5° (Lossen, Annalen, 1891,
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265, 129). The sulphate (CH,N,),,H,SO, crys-
tallises in the regular system and is soluble in
water (Bodewig, J. 1876, 763) ; it forms a double
salt with aluminium sulphate
(CH,N,),,H,S0,,A1,(S0,),,12H,0
crystallising in large, well-developed hexagonal
prisms belonging to the scalenohedral class of
the rhombohedral system, and having sp.gr.
1:606 at 13-5° (Ferraboschi, Proc. Camb. Phil. Soc.
1908, 14, 471). The carbonate (CHyN,4),, H,CO4
forms octahedral or tetragonal prisms; sp.gr.
1-238-1-251 (Schrioder, Ber. 1880, 13, 1072).
The metaphosphate CH,N;,HPO, forms a fine
crystalline precipitate (Pohl, Zeitsch. physiol.
Chem. 1889, 13, 296). The perchromate
(CH;N,;);Cr04,H,0
forms small brownish-yellow, double-refracting
prisms, and yields the usual blue solution with
ether and dilute sulphuric acid (Hofmann and
Buchner, Ber. 1909, 42, 2773). The thiocyanate
CH N3, HCNS has m.p. 118° and 100 parts of
water dissolve 73 parts at 0°, or 1349 parts at
15° (Engel, Bull. Soc. chim. 1885, 44, 424). The
platinothiocyanate (CH N,),, H,Pt(CNS)g forms
beautiful red crystals that blacken at 170°-175°
(Guareschi, Chem. Zentr. 1891, ii. 620). The
cyanurate (CH;N;)3,(CNHO), forms silky needles
(Bamberger, Ber. 1887, 20, 71). The dioxalate
CH;N;,C,H,0,,H,0 is sparingly soluble (Strec-
ker, l.c.). The picrate CH;N,;CH,(NO,),0H
i3 a sparingly soluble, yellow, crystalline salt,
1 part dissolves in 2630 parts of water at 9°, and
it does not melt at 280° (Emich, Monatsh. 1891,
12, 24). According to von Cordier (Chem.
Zentr. 1906, i. 340), guanidine picrate exhibits
stereoisomerism. The salt, as usually prepared,
forms dark yellow plates that, owing to repeated
twinning, have a hook-like structure, but when
guanidine prepared by decomposing methyl-
guanidine sulphate with barium hydroxide is
used, the picrate crystallises in rosettes of bright
yellow needles. The two forms are identical in
composition, sp.gr., temperature of decomposi-
tion and electric conductivity, but differ in
colour, crystalline form and solubility, 100 parts
of water dissolve 0-037 parts of the plates at 0°,
0-061 at 20°, and 0-574 at 80°. The solubility of
the needles is 0-043, 0-060, 0-800 at these tem-
peratures respectively. One form cannot be
converted into the other by crystallisation, and
the author suggests that they are stereoiso-
merides, the plates being the stable modification,
NH,:C-NH,-C4H;0,N;, and the needles the labile
NH

NH,-C-NH,-CgH;0,N;. The benzenesulphonate

HN
has m.p. 200°, the p-toluene-sulphonate, m.p.
206°, and the a- and B-naphthalenesulphonates,
m.p. 257° (Remsen and Garner, Amer. Chem. J.
1901, 25, 173). The 4-nitroacetylanthranzlate
has m.p. 247° (corr.) (Bogert and Klaber, J.
Amer. Chem. Soc. 1908, 30, 807). The acetate
CH;N,;-C,H,0, forms shining needles, m.p.
229°-230° (Ostrogovich, Gazz. chim. ital. 1897,
27, i. 223). The picrolonate CH;N;:C,,H,O,N,
is soluble in alcohol (Schenck, Zeitseh. physiol.
Chem. 1905, 44, 427).

Guanamines. When the guanidine salts of
the first seven of the fatty acid series arc heated
at 220°-230°, water and ammonia are climinated

GUANIDINE.

and heterocyclic bases called guanamines are
formed : these are well characterised crystalline

compounds. Formoguanamine
N:C(NH,)\
S :
CANO(NHy) N
melts and decomposes at a high temperature ;

: o/ N:C(NH, N
acetyuanamine CH, C\,‘N-C(NHZ) /N melts at
265°; propionoguanamine blackens at 300°;
enanthoguanamine melts at 130° (Nencki, Ber.
1874, 7, 1584 ; Haaf, J. pr. Chem. 1891, {ii.] 43,
75).

Chloroguanidine CH,CIN;, obtained by the
action of bleaching powder solution on guanidine
carbonate in ice water, forms a pale yellow
crystalline powder that decomposes at 150°
(Kamenski, Ber. 1878, 11, 1602).

Bromoguanidine CH,BrN,, formed from
equimolecular proportions of bromine and guani-
dine carbonate, crystallises in yellow needles.
By the action of 3 mols. bromine on 1 mol.
guanidine carbonate, the compound

CH,N;-HBr-Br,
is formed, crystallising in dark red prisms. The
corresponding iodine compound CH,N;HII,
crystallises in prisms the colour of iodine
(Kamenski, l.c.).

Nitroguanidine NH :C(NH,)NH-NO, was
first prepared by Jousselin (Compt. rend. 1877,
85, 548 ; 1879, 88, 814, 1086) by the action of
fuming nitric acid and nitric oxide on guanidine
nitrate, and called by him nitrosoguanidine.
Pellizzari (Gazz. chim. ital. 1891, 21, ii. 405)
showed that it was the nitro compound, and his
results were confirmed by Thiele (Annalen, 1892,
270, 1), who also prepared it by the action of
fuming nitric acid and sulphuric acid on guani-
dine thiocyanate. It crystallises from water in
colourless needles, melts and decomposes at
230° with evolution of ammonia ; it dissolves in
372-375 parts of water at 19-3°, or in 11 parts of
boiling water. The heat of combustion at con-
stant pressure is +-210-3 Cal. and the heat of
formation from its elements is 422 Cal. (Matig-
non, Compt. rend. 1892, 114, 1432). The silver
derivative CH;N,0,Ag is colourless and almost
insoluble in water ; the nitrate CH,O,N,-HNO,
is crystalline and melts at 147°; the hydro-
chloride CH,0,N,HCl crystallises in plates or
prisms. -

Nitrosoguanidine NH : C(NH,)NH-NO is ob-
tained by the partial reduction of nitroguanidine
with zine dust and sulphuric acid. It forms
yellow needles, explodes violently at 160°-165°,
is soluble in alkalis and reprecipitated by carbon
dioxide ; it also gives the Liebermann reaction.
The alkali solutions give a beautiful purple
colouration with ferrous salts. The silver salt
CH,ON Ag is a colourless explosive precipitate ;
the copper salt (CH;ON,),Cu is reddish brown,
and the nickel salt (CH;ON,),Ni is vermilion
red (Thiele, Annalen, 1893, 273, 133). Accord-
ing to Hantzsch, Schiimann, Engler (Ber. 1899,
32, 575, 1703), nitrosoguanidine is a true nitros-
amine and its constitution is represented by the
formula NH : C(NH,)NH-NO, since it has a
neutral reaction, yields mainly nitrous aecid and
not nitrogen when decomposed by aecids, and
does not interact with phosphorus pentachloride
or acetylehloride.” ‘On the other hand, Whiteley
(Chem. Soc. Trans. 1903, 31) and Tschugaeft
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(Ber. 1906, 39, 3383) consider that the coloured
metallic derivatives are salts of the tautomeric
diazo-hydrate form HN : C(NH,)N : N-OH.

Aminoguanidine HN : C(NH,)NH-NH,, is ob-
tained by reducing nitroguanidine with zinc
dust and acetic acid at 40° until a test portion
develops no colouration with ferrous sulphate
and an alkali (Thiele, Annalen, 1892, 270, 23).
The mixture is filtered, the filtrate evaporated
till it is only feebly acid, and the aminoguanidine
bicarbonate precipitated in the cold by adding
a concentrated solution of alkali bicarbonate
(D. R. P. 59241). Also prepared by heating
an alcoholic solution of hydrazinehydrochloride,
and cyanamide in a reflux apparatus (Pellizzari
and Cuneo, Gazz. chim. ital. 1894, 24, i. 450).
A yield of 81 p.c. of the theoretical is
obtained by the electrolytic reduction of the
nitro compound, suspended in water slightly
acidified with sulphurie acid, using a tin cathode
and a current density of 250 amperes per square
metre and a temperature of 10° (Boehringer and
Sohne, D. R. P. 167637).

Aminoguanidine is crystalline, soluble in
water or alcohol, decomposes on boiling with
dilute acids or alkalis, yielding first semicarba-
zide and finally ammonia, carbon dioxide, and
hydrazine (Curtius, Ber. 1896, 29, 759). Amino-
guanidine forms crystalline salts with mineral
acids : the hydrochloride CH;N,HCl forms large
prisms, m.p. 163°; the double salt with platinic
chloride (CH N ,,HCl),,PtCl, is a yellow precipi-
tate, m.p. 145°~146° ; the ni