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Hydrochloride in 5 mL of water, add 1 drop of dilute nitric
acid, 1 mL of hydrogen peroxide TS, 1 mL of chloroform
and 1 drop of a potassium dichromate solution (1 in 300),
and shake the mixture vigorously: a violet color develops in
the chloroform layer while no color or a light yellow color is
produced in the aqueous layer.

(2) To 1 mL of a solution of Pilocarpine Hydrochloride
(1in 20) add 1 mL of dilute nitric acid and 2 to 3 drops of sil-
ver nitrate TS: a white precipitate or opalescence is
produced.

Melting point 200 - 203°C

Purity (1) Sulfate—Dissolve 0.5g of Pilocarpine
Hydrochloride in 20 mL of water, and use this solution as
the sample solution. To 5.0 mL of the sample solution add
1 mL of dilute hydrochloric acid and 0.5 mL of barium chlo-
ride TS: no turbidity is produced.

(2) Nitrate—To 2.0 mL of the sample solution obtained
in (1) add 2 mL of iron (II) sulfate TS, and superimpose the
mixture upon 4 mL of sulfuric acid: no dark brown color de-
velops at the zone of contact.

(3) Related substances—Dissolve 0.3 g of Pilocarpine
Hydrochloride in 10 mL of methanol, and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
add methanol to make exactly 100 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under the Thin-layer Chromatography.
Spot 10 uL each of the sample solution and the standard so-
lution on a plate of silica gel for thin-layer chromatography.
Develop the plate with a mixture of chloroform, methanol
and ammonia TS (85:14:2) to a distance of about 13 cm,
and dry the plate at 105°C for 10 minutes. Cool, and spray
evenly bismuth potassium iodide TS on the plate: the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

(4) Readily carbonizable substances—Take 0.25g of
Pilocarpine Hydrochloride, and perform the test: the solu-
tion has no more color than Matching Fluid B.

Loss on drying Not more than 3.0% (1 g, 105°C, 2 hours).
Residue on ignition Not more than 0.5% (0.1 g).

Assay Weigh accurately about 0.5g of Pilocarpine
Hydrochloride, previously dried, dissolve in 50 mL of a mix-
ture of acetic anhydride and acetic acid (100) (7:3), and ti-
trate with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 24.472 mg of C11H15N202.HCI

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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C14H20N2022 248.32
(RS)-1-(1H-Indol-4-yloxy)-3-isopropylaminopropan-2-ol
[13523-86-9]

Pindolol, when dried, contains not less than 98.5%
of C14H20N202.

Description Pindolol occurs as a white, crystalline pow-
der. It has a slight, characteristic odor.

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

It dissolves in dilute sulfuric acid and in acetic acid (100).

Identification (1) To 1 mL of a solution of Pindolol in
methanol (1 in 10,000) add 1 mL of a solution of 1-(4-
pyridyl)-pyridinium chloride hydrochloride (1 in 1000) and
1mL of sodium hydroxide TS, then add 1mL of
hydrochloric acid: a blue to blue-purple color, changing to
red-purple, is produced.

(2) Dissolve 0.05 g of Pindolol in 1 mL of dilute sulfuric
acid, and add 1mL of Reinecke salt TS: a light red
precipitate is produced.

(3) Determine the absorption spectrum of a solution of
Pindolol in methanol (1 in 50,000) 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.

(4) Determine the infrared absorption spectrum of Pin-
dolol, previously dried, as directed in the potassium
bromide disk method under the Infrared Spectrophotomet-
ry, and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

Absorbance E1% (264 nm): 333 - 350 (0.01 g, methanol,
500 mL).

Melting point 169 - 173°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Pindolol in 10 mL of acetic acid (100), and observe im-
mediately: the solution is clear, and has no more color than
the following control solution.

Control solution: Measure accurately 4 mL of Matching
Fluid A, add exactly 6 mL of water, and mix.

(2) Heavy metals—Proceed with 1.0 g of Pindolol ac-
cording to Method 2, and perform the test. Prepare the con-
trol solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(3) Arsenic—Prepare the test solution with 1.0 g of Pin-
dolol according to Method 3, and perform the test using Ap-
paratus B (not more than 2 ppm).

(4) Related substances—Dissolve 0.10 g of Pindolol in
10 mL of methanol, and use this solution as the sample solu-
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tion. Pipet 2 mL of the sample solution, and add methanol
to make exactly 100 mL. Pipet 5 mL of this solution, add
methanol to make exactly 20 mL, and use this solution 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 solution
on a plate of silica gel for thin-layer chromatography. De-
velop the plate with a mixture of chloroform, acetone and
isopropylamine (5:4:1) to a distance of about 12 cm, and
air-dry the plate. Spray evenly diluted sulfuric acid (3 in 5)
and a sodium nitrite solution (1 in 50) on the plate: 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 0.5% (1 g, 105°C, 4 hours).
Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 0.5 g of Pindolo], previous-
ly dried, dissolve in 80 mL of methanol, and titrate with 0.1
mol/L hydrochloric acid VS (potentiometric titration). Per-

"form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L hydrochloric acid VS
= 24.833 mg of C14H20N202

Containers and storage Containers—Tight containers.
Storage—Light-resistant. ‘
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8-Ethyl-5,8-dihydro-5-oxo-2-(piperazin-1-yl)pyrido{2,3-
d]pyrimidine-6-carboxylic acid trihydrate

[51940-44-4, anhydride]

Pipemidic Acid Trihydrate, when dried, contains
not less than 98.5% of C,H1;N505 (mol. wt.: 303.32).

Description Pipemidic Acid Trihydrate occurs as a pale yel-
low, crystalline powder. It is odorless, and has a bitter taste.

It is freely soluble in acetic acid (100), very slightly soluble
in water and in ethanol (95), and practically insoluble in
diethyl ether.

It dissolves in sodium hydroxide TS.

It is gradually colored by light.

Melting point: about 250°C (with decomposition).

Identification (1) Dissolve 0.1 g of Pipemidic Acid Trihy-
drate in 20 mL of sodium hydroxide TS, heat under a reflux
condenser in a water bath for 1 hour, and cool. To 2 mL of
this solution add 1 drop of phenolphthalein TS, neutralize
with dilute acetic acid, add 1 mL of dilute acetic acid, then
add 4 mL of a solution of p-benzoquinone in methanol (1 in
1000), and boil gently: an orange-red color develops.
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(2) Dissolve 0.1 g of Pipemidic Acid Trihydrate in 20
mL of sodium hydroxide TS, and dilute with water to make
200 mL. To 1 mL of the solution add water to make 100
mL. Determine the absorption spectrum of the solution 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.

(3) Determine the infrared absorption spectrum of
Pipemidic Acid Trihydrate as directed in the potassium
bromide disk method under the Infrared Spectrophotomet-
ry, and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

Purity (1) Chloride—Dissolve 1.0 g of Pipemidic Acid
Trihydrate in 35mL of water and 10mL of sodium
hydroxide TS, shake well with 15 mL of dilute nitric acid,
and filter through a glass filter (G3). To 30 mL of the filtrate
add 6 mL of dilute nitric acid and water to make 50 mL. Per-
form the test using this solution as the test solution. Prepare
the control solution as follows: to 0.30 mL of 0.01 mol/L
hydrochloric acid VS add 5 mL of sodium hydroxide TS,
13.5 mL of dilute nitric acid and water to make 50 mL (not
more than 0.021%).

(2) Sulfate—Dissolve 1.0 g of Pipemidic Acid Trihy-
drate in 35 mL of water and 10 mL of sodium hydroxide TS,
shake well with 15 mL of dilute hydrochloric acid, and filter
through a glass filter (G3). To 30 mL of the filtrate add
water to make 50 mL. Perform the test using this solution as
the test solution. Prepare the control solution as follows: to
0.50 mL of 0.005 mol/L sulfuric acid VS add 5 mL of sodi-
um hydroxide TS, 7.5 mL of dilute hydrochloric acid and
water to make 50 mL (not more than 0.048%).

(3) Heavy metals—Proceed with 2.0 g of Pipemidic
Acid Trihydrate 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).

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

(5) Related substances—Dissolve 0.10 g of Pipemidic
Acid Trihydrate in 10 mL of diluted acetic acid (100) (1 in
20), and use this solution as the sample solution. Pipet 1 mL
of the sample solution, add diluted acetic acid (100) (1 in 20)
to make exactly 200 mL, and use this solution as the stan-
dard solution. Perform the test with these solutions as direct-
ed under the Thin-layer Chromatography. Spot 5 uL each
of the sample solution and the standard solution on a plate
of silica gel with fluorescent indicator for thin-layer chro-
matography. Develop the plate with a mixture of chlo-
roform, methanol, formic acid and triethylamine
(25:15:5:1) to a distance of about 10 ¢cm, and air-dry the
plate. Examine under ultraviolet light (main wavelength:
254 nm): 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 14.5 -16.0% (1 g, 105°C, 3 hours).
Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 0.3 g of Pipemidic Acid Tri-
hydrate, previously dried, dissolve in 40 mL of acetic acid
for nonaqueous titration, and titrate with 0.1 mol/L per-



