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dissolve by boiling for 1 minute, add 10mL of dilute
hydrochloric acid, and cool in ice water. Filter the crystals
separated, wash with water, and dry at 105°C for 1 hour:
the residue melts between 147°C and 151°C.

(2) Determine the infrared absorption spectrum of
Amantadine Hydrochloride, previously dried, as directed in
the potassium chloride disk method under the Infrared Spec-
trophotometry, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

(3) A solution of Amantadine Hydrochloride (1 in 50)
responds to the Qualitative Tests for chloride.

pH Dissolve 1.0 g of Amantadine Hydrochloride in 5 mL
of water: the pH of this solution is between 4.0 and 6.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Amantadine Hydrochloride in 10 mL of water: the solu-
tion is clear and colorless.

(2) Heavy metals—Proceed with 2.0 g of Amantadine
Hydrochloride according to Method 4, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm).

(3) Arsenic—Prepare the test solution with 1.0g of
Amantadine Hydrochloride according to Method 3, and per-
form the test using Apparatus B (not more than 2 ppm).

(4) Related substances—Dissolve 0.50 g of Amantadine
Hydrochloride in 10 mL of water, add 10 mL of sodium
hydroxide TS and 10 mL of chloroform, and shake. Filter
the chloroform layer through absorbent cotton with 3 g of
anhydrous sodium sulfate on a funnel, and use the filtrate as
the sample solution. Pipet 1 mL of the sample solution, add
chloroform to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with 2 uL. each of
the sample solution and the standard solution as directed un-
der the Gas Chromatography according to the following
conditions. Determine each peak area of these solutions by
the automatic integration method: each peak area other
than that of amantadine from the sample solution is not larg-
er than 1/3 of the peak area of amantadine from the stan-
dard solution, and the total area of each peak is not larger
than the peak area of amantadine from the standard solu-
tion.

Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A glass column about 3 mm in inside diameter
and about 2 m in length, packed with siliceous earth for gas
chromatography (150 to 180 um in particle diameter) coated
with a mixture (L) of branched hydrocarbon of petroleum
hexamethyltetracosane group for gas chromatography and
potassium hydroxide at the ratios of 2% and 1%, respective-
ly.

Column temperature: Inject at a constant temperature of
about 125°C, maintain the temperature for 5 minutes, raise
at the rate of 5°C per minute to 150°C, and maintain at a
constant temperature of about 150°C for 15 minutes.

Carrier gas: Nitrogen

Flow rate: Adjust the flow rate so that the retention time

of amantadine is about 11 minutes.

Selection of column: Dissolve 0.15 g of naphthalene in 5
mL of the sample solution, and add chloroform to make
100 mL. Proceed with 2 4L of this solution under the above
operating conditions, and calculate the resolution. Use a
column giving elution of naphthalene and amantadine in
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this order with the resolution between these peaks being not
less than 2.5.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of amantadine obtained from 2 uL of
the standard solution composes about 10% of the full scale.

Time span of measurement: About twice as long as the
retention time of amantadine after the solvent peak.

Loss on drying Not more than 0.5% (1 g, 105°C, 3 hours).
Residue on ignition Not more than 0.20% (1 g).

Assay Weigh accurately about 0.2g of Amantadine
Hydrochloride, previously dried, dissolve in 2 mL of formic
acid, add exactly 15 mL of 0.1 mol/L perchloric acid VS,
and heat on a water bath for 30 minutes. After cooling, add
acetic acid (100) to make 70 mL, and titrate the excess per-
chloric acid with 0.1 mol/ L sodium acetate VS (potentiomet-
ric titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 18.771 mg of C;oH17N.HCl

Containers and storage Containers—Well-closed contain-
ers.
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[Oxalylbis(iminoethylene)]bis[N-(2-chlorobenzyl)-N,N-
diethylammonium] dichloride [/15-79-7]

Ambenonium Chloride contains not less than
98.5% of CysH42Cl4N,O3, calculated on the dried ba-
sis.

Description Ambenonium Chloride occurs as a white pow-
der.

It is freely soluble in water, in methanol and in acetic acid
(100), soluble in ethanol (95), and slightly soluble in acetic
anhydride.

It is hygroscopic.

Melting point: about 205°C (with decomposition).

Identification (1) Determine the absorption spectrum of
a solution of Ambenonium Chloride in methanol (1 in 5000)
as directed under the Ultraviolet-visible Spectrophotometry,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of Am-
benonium Chloride, previously dried, as directed in the
potassium chloride disk method under the Infrared Spec-
trophotometry, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.



JP X1V

(3) A solution of Ambenonium Chloride (1 in 100)
responds to the Qualitative Tests for chloride.

Purity - (1) Clarity and color of solution—Dissolve 1.0 g
of Ambenonium Chloride in 10 mL of water: the solution is
clear and colorless.

(2) Heavy metals—Proceed with 1.0 g of Ambenonium
Chloride according to Method 4, and perform the test. Use
a solution of magnesium nitrate in ethanol (95) (1 in 5). Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 20 ppm).

(3) Related substances—Dissolve 0.10 g of Ambenoni-
um Chloride in 10 mL of methanol, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, and
add methanol to make exactly 20 mL. Pipet 1 mL of this so-
lution, add methanol to make exactly 10 mL, and use this so-
lution as the standard solution. Perform the test with these
solutions as directed under the Thin-layer Chromatography.
Spot 5 uL each of the sample solution and the standard solu-
tion on a plate of silica gel for thin-layer chromatography.
Develop the plate with a mixture of 1-butanol, formic acid
and water (12:6:5) to a distance of about 10 cm, and air-dry
the plate. Allow the plate to stand in iodine vapor: the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

Loss on drying Not more than 11.5% (1g, 105°C, 4
hours).

Residue on ignition Not more than 0.20% (1 g).

Agssay Weigh accurately about 0.3 g of Ambenonium Chlo-
ride, and dissolve in 50 mL of a mixture of acetic anhydride
and acetic acid (100) (7:3). Titrate with 0.1 mol/L perchlor-
icacid VS (potentiometric titration). Perform a blank deter-
mination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 30.424 mg of C23H42C14N402

Containers and storage Containers—Tight containers.
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3,5-Bis(acetylamino)-2,4,6-triiodobenzoic acid [117-96-4]

Amidotrizoic Acid, calculated on the dried basis,
contains not less than 98.0% of CyHgIsNzO,.

Description Amidotrizoic Acid occurs as a white, crystal-
line powder. It is odorless.

It is slightly soluble in ethanol (95), very slightly soluble in
water, and practically insoluble in diethyl ether.

It dissolves in sodium hydroxide TS.
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Identification (1) Heat 0.1 g of Amidotrizoic Acid over a
flame: a purple gas is evolved.

(2) Determine the infrared absorption spectrum of
Amidotrizoic Acid as directed in the potassium bromide
disk method under the Infrared Spectrophotometry, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Amidotrizoic Acid in 10mL of 0.2mol/L sodium
hydroxide TS: the solution is clear and colorless.

(2) Primary aromatic amines—Dissolve 0.20g of
Amidotrizoic Acid in 5 mL of water and 1 mL of sodium
hydroxide TS, add 4 mL of a solution of sodium nitrite (1 in
100) and 10 mL of 1 mol/L hydrochloric acid TS, shake,
and allow to stand for 2 minutes. Add 5 mL of ammonium
amidosulfate TS, shake well, allow to stand for 1 minute,
and add 0.4 mL of a solution of 1-naphthol in ethanol (95)
(1 in 10), 15 mL of sodium hydroxide TS and water to make
exactly 50 mL. Determine the absorbance of this solution at
485 nm using a solution, prepared in the same manner, as
the blank: the absorbance is not more than 0.15.

(3) Soluble halides—Dissolve 2.5g of Amidotrizoic
Acid in 20 mL of water and 2.5 mL of ammonia TS, add 20
mL of dilute nitric acid and water to make 100 mL, allow to
stand for 15 minutes with occasional shaking, and filter. Dis-
card the first 10 mL of the filtrate, transfer the subsequent
25 mL of the filtrate to a Nessler tube, and add ethanol (95)
to make 50 mL. Proceed as directed under the Chloride .
Limit Test using this solution as the test solution. Prepare
the control solution as follows: to 0.10 mL of 0.01 mol/L
hydrochloric acid VS, add 6 mL of dilute nitric acid and
water to make 25 mL, then ethanol (95) to make 50 mL.

(4) Iodine—Dissolve 0.20 g of Amidotrizoic Acid in 2.0
mL of sodium hydroxide TS, add 2.5 mL of 0.5 mol/L sul-
furic acid TS, allow to stand for 10 minutes with occasional
shaking, add 5 mL of chloroform, shake well, and allow to
stand: the solution is colorless in the chloroform layer.

(5) Heavy metals—Proceed with 2.0 g of Amidotrizoic
Acid according to Method 2, and perform the test, Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 10 ppm).

(6) Arsenic—Prepare the test solution with 0.6 g of
Amidotrizoic Acid according to Method 3, and perform the
test using Apparatus B (not more than 3.3 ppm).

Loss on drying Not more than 7.0% (1 g, 105°C, 4 hours).
Residue on ignition Not more than 0.10% (1 g).

Assay Transfer about 0.5g of Amidotrizoic Acid, ac-
curately weighed, to a saponification flask, dissolve in 40
mL of sodium hydroxide TS, add 1 g of zinc powder, con-
nect to a reflux condenser, boil for 30 minutes, cool, and
filter. Wash the flask and the filter paper with 50 mL of
water, and combine the washings and the filtrate. Add 5 mL
of acetic acid (100) to this solution, and titrate with 0.1
mol/L silver nitrate VS until the color of the precipitate
changes from vyellow to green (indicator: 1mL of
tetrabromophenolphthalein ethyl ester TS).

Each mL of 0.1 mol/L silver nitrate VS
= 20.464 mg of C11H913N204

Containers and storage Containers—Tight containers.
Storage—Light-resistant.



