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PREFACE OF THE AUTHOR.

The desire to be of some service to my colleagues, stimulated a
publication of the following results. They were purposely obtained
by simple methods. Together they form a series of unpretentious
experiments, the meaning and fall value of which conld not have
been explained consistently, unless by going into very elaborate
details ; and in these pages practical information only is aimed at,
Most of the facts here deseribed are, for this reason, given without
theoretical explanation ; moreover, such attempt would dispropor-
tionately enlarge the scope of this volume if given satistactory
elueidation. Some reactions, now described for the first time, are
not yet fully understood ; while others are explained by many of
the text books of pharmacentical or theoretical chemistry. Valuable
information on this score is to be found in Dr. E. Nickel’s book,
“Die Fuarbenveactionen der Koldenstoffverbindungen” (Zweite,
Anuflage, Berlin, 1890. [II. Peters).

Many of the observations described have, however, been
published before by me, as e. g. the reaction on morphin with bis-
muth subnitrate ; but in many cases I relied partly on my prede-
cessors. It is a recognized duty to give all authors eredit for their
work, but to do this in every instance would invelve the gquotation
of the very voluminous literature perused without adequate benefit
to the purpose intended. Most of these literary references are to
be found in Beilstein’s classic text book of Organic Chemistry
(“dfandluch der Organ. Chemie,” von Dr. F. Beilstein 3te Auflage
1893, Hamburg and Leipzig. Leopold Voss), or in Beckurts® Year
Book of Pharmacy (“Jahresbericht der Pharmacie,” Von Prof. Dr.
H. Beckurts, Gittingen.  Vandenhoeck & Ruprecht).*

— = e ’ - .

*For Americans, & compensation for those rélerénees i to be found in the " Reporis
an fhe Progreess of Pharmacy,”” embodied in the proceedings of the dwmerican Pharma-
centicnl Association. Those reports, wrilten with exceptional accuracy and admirable
judgment, have just been published, for 1802, and are to be obtained, with the Proceed-
inge, yearly, from the permanent Secretary of the A. P, A Pror. Joax M. Masca, 143
Morth Teoth Street, Philadelphia, 7. % A —J. B M.



iv Preface of the Author.

The experiments described, as a rule, were made in broad day-
light, usually at temperatures ranging from 14° to 20° C., and
unavoidable differences in temperature or in light may be the
cause of some variations in the results; it is impossible to make
all the conditions alike, however desirable this might be; even the
shape or kind of glassware or apparatus selected for the reactions
may make a difference. But as quantity and volume, when of im-
portance, are prescribed in detail, special selections of apparatus
will easily be adapted accordingly. Small test tubes with a foot,
about 7 em long, 1 em in diameter, and of a capacity of & ¢. ¢., are
often the most useful. Sometimes the same are to be preferred
of two (2) em in diameter, in which one can filter a liquid without
a funnel. It must be borne in mind also that there is a question only
of C. P. articles. The identity reactions described in the following
pages, are not to be relied upon where impurities of any kind are
likewise to be considered, as is the case in toxicological analyses;
and in the examination of galenical preparations, Every com-
pound must be isolated gnere, where positive identity is to be proved
or a quantitative estimate required : but for the exact performance
of tasks of this nature, a thorongh knowledge of the behavior of
chemiecals, as laid down in the following pages, is an indispensable
duty to the analyst.

My endeavors at accuracy in this respect will, I trust, there-
fore, prove to be useful to the profession, and promote the prepa-
ration and examination of many of the most important chemicals.

F. A. FLUCKIGER,
Neoae ab Bern, Switzerland.

Nov. 1801, Pharmaceutical Institute of the University at Sirasshurg.



TRANSLATOR'S PREFACE.

This volume is a revised and enlarged edition of the German
text—not a verbatim translation. Prof, Flickiger kindly favored
me with a few additional notes from his pen. It is assumed that
there is no necessity for describing apparatus, and that the English
reader, no less than the German student, is familiar with chemieal
manipulations Very elaborate and full information on many arti-
cles treated of in this small volume, in a modest way, appear in the
recently published 2nd part of Vol. iii of Allen’s Comm. Org.
Analysis and in Guareschi’s “futroduzione allo studio degli alca-
loidi,” Torino 1892.% Where the statements of Allen and Flickiger
or other anthorities are not concordant, I have given the results of
personal experience. This has given me an opportunity to decide
some few moot problems in analytieal work.

The spelling adopted for scientific and chemical words is that
laid down by the rules of the Am. Assoc. for the Advancement of
Secience, 1891, It will also be understood that the temperatures
are given in centigrades.

It is suggested that all reagents be kept from the light. Even
the MnO ‘K solutions preserve readily ftor a year in a dark place;
and where such is convenient, they should be kept in amber-colored
glass. It is well to bear in mind that pure ether or chloroform
cannot be retained in good condition for analytical work in half-
filled bottles on the shelves; also that much distilled water made in
the laboratories, in automatic stills, contains traces of NH?* and is
unfit for delicate reactions. Reactions on alkaloids are often best
obtained on the lid of a small poreelain crucible.

Proceeding from the basis of Fliickiger’s teaching, the reader
will receive what incidental service I am able to render as a con-

= — e

*Zee excerpts in the Apotheker Zeitung, of Berlin, by F. A. Flickiger, Nos. 103, 105, Da-
camber 2th nnd #1st, 1802, and No. 1, January 4th, 1838, A German tranglatlon of
Guareschi's excellent book will be jssued early in 180, by K. Gaertner (H. Heyfeldar,
Berlin. )
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PRINCIPAL REAGENTS USED IN THIS BOOK.
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Temperature 15° (),

Ammonia waler.—=p, gr. 0,96 = 105 NII3,

EBromin water.—Dissolve 1 g. of Br. in 30 c. c. of water,

Chlorin water.—8hould have a green tinge and be kept in a glass-
stoppered bottle, standing up side down, in a dark place; it will
keep. if thus preserved, for a long period.

Ferrie chlorid solution.—This solution must be free from uneom-
bined HCL. Sp. gr. 1.281: Dissolve 20 g of Fe2 C1#in 71 ¢. ¢. of
waler

Hydrochlorie Acid., C. P.—1.124 sp, gr. = 25 HCI in 100,

Iodin water.—A saturated watery solution of about 1 g of 1 in 4
liters of water,

Todin (0.52) and potassinm iodid (1.5g) in 250 c. e. of water,

Kalinm bromate. (KBr0d—Potassinm hromate,

HKallum iodate. (K109 —Potassinm iodate.

Lime water. — A saturated solution of ealeium hydrate; contains
about 1 g. Ca0D to the liter.

Mercurie eyanid.—Dissolve 5 g, of Hg(CN)2in 30 ¢. ¢ of water.

Mercurie potassinm iodid solution., Hgl® (KI@— Dissolve
22.70 g. Hg I and 16.60 g. K I in one liter of water; keep a certain
guantity of a solution of ; of this strength,

Mercurie ehlorid solution, 57, Dissolve 1 g [Te Cl¢in 19 ¢. ¢
of water.

Mercurie bromid selution : about 0.57, —Dissolve 1 g HeBr?
in 215 . ¢. of water.

Nitrie Acid C. P. Sp. gr. of 1.185=30 NO? H in 100.

Picric Acid; saturated solution,—Dissolve 10 g, pure crystals
of Trinitrophenol (C& H?2 (NO2,3 OI) in 90 ¢, ¢. of waler,

PFotassinm dichromate solution, 87.—Disaolve 2.5 . of pure
Crt 07 K in 47.5 ¢. ¢. of waler.
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Potassium ferricyanid selution, 5:.—To be made fresh when
wanted, by dissolving 1 g. K Fe (CHP in 19 ¢. ¢. of waler.

Potassium ferrocyanid solution, 5:.—Dissolve 2.50 g. Kt Fe
(CN) 4+ 3 H20 in 47.5 . c. of water.

sodium hydrate solution of 1.17 sp. zr. = 15% NaOH.—Do not
make any larger quantity than 230 ¢, ¢,: Disaolve 85 g. of NaOH,
from sodium, in 250 ¢. ¢, of water, and lubricate the glass stopper
with vaselin,

sulfuric Acid purissimuam. Sp. gr. 1.840; contains about 97
H?* 804, —Must not become colored with brucin, codein, morphin or
papaverin; it is very dificult to obtain an acid of such purity,
which fact must be laken into congideration, when a color-reaction
appears with the acid, — Compare the articles named under each
one's separate heading.

sulfuriec Acid contuining chromic acid. — Dissolve 0.02 g
of Crt 07 K2 in 10 ¢, ¢. of water and add to the solution 80 g. of
cone. H2 804 To be made fresh when wanted.

sulfuric Acid containing potassium permanganaie.—
Dissolve 0.02 . Mn O K in 10 ¢. ¢. of water and add 30 g of
concentrated H2 801 to the solution: To be made fresh when
wanted,

Tanniz solution.—To be made fresh when required, by dissol ving
1 g. of tannin in 1 c. c. of water.



Acetanilid—Phenylacetamid.
Cs Hs . NH (C2H3 0),
ANTIFEEBERIN.

Odorless and colorless, unctuons laminm of slight burning
taste. Melting point 113°. Boiling point 295°, Soluble in 200
parts water at 159 in 18 parts at 100°; easily soluble in ether,
aleohol, chloroform and benzene; very little in carbon disulfid.

(a) By boiling 0.50 g, of Acetanilid with five (5) ¢. e, of water,
taking the test tube out of the flame and warming the turbid fluid
after two minutes again, it clears up and the undissolved Acetanilid
goes in drops to the bottom. The solution does not act upon litmus
paper nor gives a reaction with ferrie chlorid (Reagent 4).

(b) 0.10 g. Acetanilid heated with one (1) ¢. c. of sodium hydrate
solution (Reagent 20) and three (3) drops of chloroform, gives off
the offensive, poisonous, Phenylisoeyanid, C® H*. NC; (the isonitril
reaction); the mixture becomes yellowish red by adding bromin
water (Reagent 2).

(e) 0.10 g. Acetanilid is soluble in one (1) c. ¢. of sulfurie acid
(Reagent 21). The solution remains colorless and clear, after the
addition of three (3) e. . water; but in an hour erystals of Acetanilid
begin to form; sooner, when 0.20 g. Acetanilid has been taken for
the experiment.

(d) If 0.10 g. Acetanilid is heated to boiling with one (1) c. e. of
hydrochloric acid (Reagent 5), an equal volume of a saturated
watery solution of phenol (compare Phenol, page 95), and also one
(1) e. c. of a saturated watery solution of chlorinated lime is added
Ca (OCI)*, a turbid red or violet fluid is obtained, turning dark
blue on adding ammonia water (Reagent 91) in excess; (indophenol
reaction).

() Treated with sodium nitrate (Na NO") or nitrite (Na NO?),
as described under “(e)"” for Phenacetin, page 91, Acetanilid gives
a bright red colored solution.

1 [1]



2 Avetanilid.— Aconitin.

(f) One (1) c.c. of Reagent 22, shaken with 0.10 g. of Acetanilid,
changes to an intense red color, immediately turning blue and soon
fading.

(g) 0.10 g. of Acetanilid heated with two (2) c. c. sulfurie acid
(Reagent 21) until light brown, cooled off, and mixed a little at a
time with bromin water, (Reagent 2) gives a very light red colored
flnid. Very soon an abundance of white, microscopically small
erystal needles appear.

(h) 0.20 g. Acetanilid is not changed by two (2) c. c. nitrie aeid
(Reagent 15); by warming it is dissolved, whereby a yellowish-red
colored fluid is obtained; heating further to the boiling point does
not change the color; when the test tube is kept for hours in the
water bath, however, the hue changes to a dark brown red.

Aconitin.
2 [ N2,

Aconitin erystallizes in rhombic or hexagonal tables. Melting
point 183° (Wright); 186°.5 (Dunstan). Writer [J. B. N.] found
pure, white, erystalline Aconitin, Trommsdorff, dry, to melt at 186°,
and crystalline, yellow, Aconitin, Merck, dried previously, to melt
at 178°.

Qoluble in alcohol, ether, chloroform and benzene; sparingly
coluble in cold, more freely in hot water; insoluble in carbon disul-
fid and ligroin, It has basic properties, not acting, however, upon
litmus and phenolphtalein.

A (cold) watery solution of Aconitin has an alkaline reaction
towards tineture coccionelle (1:10).

(a) Dissolve 0.010 g. of Aconitin or of one of its salts, in one
(1) ¢. c. nitric acid (Reagent 15); evaporate to dryness; add to the
residue, when cool, a few drops of an aleoholic solution of caunstic
potash (1:5) and note the odor of benzoic ethyl-ester.

(b) Dissolve 0.10 g. of Aconitin, in two hundred and fifty
(250) c. c. water, by aid of alcohol and a drop of acid. The utmost
care in this manipulation is to be recommended. Transfer one (1)
¢. c. of this solution (“A”) into a one hundred (100) e. c. flask.
Dilute with water to one hundred (100} c. . Four (4) c. e. of this



Aeonitin. 3

twice diluted solution (“B”) held in the anterior part of the mouth
for one (1) minute, then rejected and the month rinsed, gives
usually, in from five (5) to fifteen (15) minutes a characteristic
tingling sensation to the tongue, or on the lips with some.®*
{1:250,000.)

The sensation of Aconitin, the physiological test on the epithe-
linm of tongue or lips, suggests a feeling of having been burned;
the solution is too strong when a tingling is felt. When no sensa-
tion is obtained, repeat the experiment with a less dilute solution
(*B"), taking five (5) c. c. of solution “A” to make “B”. Aconitin
has been found to vary in physiological strength as 1:15; 3%, 5; :100.}
All these preparations give the same special and general alkaloidal
reactions, The writer [J. B. N.] often found it necessary to dilute
1:400,000 for the above described physiological tests; commercial
Aconitin was to me often distinctly bitter in a 1:250,000 dilution.

(e) To five (5) c. e. of above described solution A", add a few
drops of a five (5) per cent. Au CI® solution, when a voluminous
precipitate is obtained. Collect, wash and dry it. Melting point
135°.5.

(d) To five (5) e. e. of solution “A” add twenty (20) e. c. of
water and a few drops of Reagent 12. This gives no precipitate;
an opalescence only.

(e) A few drops of a solution of iodin (4) in pntassmm iodid
(8) and water (500 c. ¢.) gives in dilution “(d)” a voluminous pre-
cipitate.

Two less important reactions must be mentioned:

(F) 0.0053 g. Aconitin gives a pink, sometimes a yvellowish-red color
reaction, with 0.010 g Bugar and two (2) drops Suolfuric acid. Only
amorphouws Aconiting crystallized A. does not give it. Compare Morphin,
page 76, and Veratrin, page 152,

() An identity reaction on Aconitin, in fl. extr. of Aconit-root of good
quality, is to be made as follows: Exhaust five (5) c. e. fl. extr.—when made
alkaline—with ether. Ewvaporate ether; add 0.5 (4) e. e. water to the residue
of evaporation; warm; filter; add a few drops of the filtrate to two (2) c. c. of

* This test, known as Squibb's, was first observed by Dr. Headland (Wormley's
Microchem, of Poisong, pages 625 [1, 18850, It iz an indefinite method of verifying the
strength of Aconitin, A better one is given sinee by Allen in Ph. J, and Transact., 1591, p.
0,

+ Mededoelingen uit de Apotheck van het Ziekenhuis te Groningen doar M. J. Schrdder,

in Ned. Tydachr. v. Ph. Ch. & Tox. Mei 1801, page 152, on Aconitin, Friedlinder, Tromms-
dorff, Merck, Gehe and others.



4 Awmygdalin.

Reagent 23. Rotate. A purple hue appears, disappearing in a few seconds;
the color is restored on adding an additional five (5) drops of the reagent:
fading again.

Amygdalin.
C® H¥ NO" +3 H20.

Small laminge or prisms, according to the process of crystalliza-
tion. Warmed in a test tube, it gives off water and melts to a
brown liquid, which solidifies to a clear, cracked mass; when the
latter is heated it chars and produces brown colored vapors of an
aromatic odor, suggestive of caramel,

(a) Those vapors give an acid reaction to moist litmus paper.
Water shaken with echarred Amygdalin, has also an aeid reaction.

(b) Amygdalin is soluble in about twelve (12) parts water at
normal temperature; and in one hundred and fifty (150) parts
aleohol of 0.83 sp. gr., under the same condition; it is easily soluble
in boiling aleohol and in hot water; nearly insoluble in ether, ehlo-
roform and carbon disulfid.

(e) A watery saturated (15°) solution of Amygdalin is neatral
and not affected by the common reagents for alkaloids, it being a
olucosid. One (1) part dissolved in two hundred (200) parts water
is slightly bitter, one (1) c. e. of the solution being swallowed.

(d) 0.005 g Amygdalin dissolved in five (5) e. c. of sulfuric
acid (Reagent 21) gives a violet-red colored clear fluid; this color is
permanent in the cold for a week; turns brown after that time.
Warmed, it chars, and an odor of bitter almond oil is developed.
Evaporated with hydroehloric acid (Reagent 5) Amygdalin gives a
dark brown residue; with nitric acid (Reagent 15) it leaves a
colorless residue.

(e) Amygdalin is soluble for hours without decomposition, in
an alkaline cupric tartrate solution (Fehling’s solution), in the cold;
warming the same In a waterbath throws down cuprous oxid,
whereby also ammonia, NH? is developed.

Prepare the alkaline cupric tartrate as follows:

Solution A—Crystals of pure copper sulfate are powdered and
pressed between filter paper; 34.64 g. are weighed and dissolved in
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water; 0.5 (1) c. e. of sulfuric acid (Reagent 21) added and the
mixture diluted to 500 ¢. e. (§ liter).

Solution B—One hundred and seventy-five (175) g. of Rochelle
salt (potass. sodium tartrate) are dissolved in three hundred and
fifty (350) c. e. water; filter; add to the filtrate a clear solution of
fifty (50) g. caustic soda, from sodinm, in one hundred (100) e. .
water. Dilute the mixture to 500 e. e. (4 liter).

Preserve the solutions A and B separately and mix one (1) e e.
of each, for a reaction when wanted,

(f) 0.10 g. Amygdalin, warmed on a waterbath with 0.50 g.
peroxid of manganese, two (2) c. e. sulfuric aeid, and one (1) ¢. c.
water, develops the pungent odor of formic aeid; the fumes have
an acid reaction to moist litmus paper. The mixture has an aro-
matie odor while cooling.

(g) 0.050 g. Amygdalin is dissolved in twenty-five (25) e e
almond milk.—T'wo (2) sweet almonds with about thirty (30) e. e.
water, suffices to make the emulsion for this reaction. Very soon
the odor of bitter almond oil and of hydroeyanie acid is noticed.
Prepare filter paper moistened with a dilute solution (1:2000) of
copper sulfate and afterwards dried, then moistened again with a
fresh alcoholie tineture of guaiacum wood, to prove that hydroeyanie
acid is present; this paper, recently made, deteets hydroeyanie acid,
by becoming blue, in an atmosphere containing very small quan-
tities of it.

(h) Take a few lumps of granulated zine, such as is used in a
Marsh or Gutzeit’s apparatus; pour a proper quantity warm twenty
(20) per cent. sulfurie acid over it and, when hydrogen develops
quietly, dissolve 0.10 g. Amygdalin in the fluid. Very soon a
strong aromatic odor will be noticed, due, as under (g) to benzal-
dehyd, disappearing when the previously decanted flnid is warmed
with a drop of nitric acid.



6 Andromedotorin.—Anilin.

Andromedotoxin,
s s Qo

ASEROTOXIN.

Crystallizes in colorless needles,  Melting point 229°, whereby
it decomposes, Soluble in water (2.8 per cent at 12,5°); in alcohol
(0.821 sp. gr.) eleven (11) per cent.; in commercial amyl alecohol
1.14 per cent.; very little in chloroform; much less in ether;
nearly insoluble in benzene and ligroin. Its watery solution has no
reaction towards litmus. The usual reagents on alkaloids do not
give a precipitate in it. It is a glucosid.

To verify identity reactions, take one hundred (100) c. c. fluid
extract kalmise latifoliz; expel aleohol; add lead subacetate solu-
tion in excess; filter; remove lead with Na'PO'+12 aq; filter;
evaporate to a small quantity; exbaust with chloroform; evaporate
chloroform. Purify by disselving in dilute alecohol and adding an
excess of ether, and separating the crystals; dissolve in water.
Parts of this watery solution evaporate to dryness.

(a) Warm with dilute H*30*'— dark red color;
(h) Warm with dilute H Cl— rellow, green, violet colors;
¥ B

() Warm with dilute H*PO'— red brown color;
(d) Warm with dilute HNO?; evaporate to dryness; expose to
vapors of NH*— turmeric yellow color.

Anilin.

(¢ Hs. NHX,

Melting point—8°; below—8° it is crystalline. Sp. gr. 1.036 (0°);
1.026 at 15°.  Boiling point 183° (760 mm barometer). At normal
temperature is a colorless oily fluid, of peculiar odor.  Miscible in
all proportions with ether, aleohol or chloroform; not in all propor-
tions with carbon disulfid or liguid paraffin; soluble in water
3.1:100 at 16°. (Bockmann.)





























































































































































































































































































































































































































































































