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It is hygroscopic.

Identification (1) Take 0.01 g of Protirelin in a test tube
made of hard glass, add 0.5 mL of 6 mol/L hydrochloric
acid TS, seal the upper part of the tube, and heat carefully
at 110°C for S hours. After cooling, open the seal, transfer
the contents into a beaker, and evaporate on a water bath to
dryness. Dissolve the residue in 1 mL of water, and use this
solution as the sample solution. Separately, dissolve 0.08 g
of L-glutamic acid, 0.12g of L-histidine hydrochloride
monohydrate and 0.06 g of L-proline in 20 mL of water, and
use this solution as the standard solution. Perform the test
with these solutions as directed under the Thin-layer Chro-
matography. Spot 5 uL each of the sample solution and the
standard solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of 1-butanol,
water, acetic acid (100) and pyridine (4:1:1:1) to a distance
of about 12 cm, and dry the plate at 100°C for 30 minutes.
Spray evenly a solution of ninhydrin in acetone (1 in 50) on
the plate, and heat at 80°C for 5 minutes: the three spots ob-
tained from the sample solution show the same color and
the same Rf value as each corresponding spots obtained
from the standard solution.

(2) Determine the infrared absorption spectrum of Pro-
tirelin, 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.

Optical rotation [«]®: —66.0- —69.0° (0.1 g calculated
on the dehydrated basis, water, 20 mL, 100 mm).

pH Dissolve 0.20 g of Protirelin in 10 mL of water: the pH
of this solution is between 7.5 and 8.5.

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Protirelin in 10 mL of water: the solution is clear and
colorless.

(2) Heavy metals—Proceed with 1.0 g of Protirelin 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) Other peptides and free amino acids—Dissolve 0.20
g of Protirelin in 10 mL of water, and use this solution as
the sample solution. Pipet I mL of this solution, add water
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
(1) of silica gel for thin-layer chromatography, and spot 5
uL of the sample solution on a plate (2) of silica gel for
thin-layer chromatography. Develop the plates with a mix-
ture of 1-butanol, water, pyridine and acetic acid (100)
(4:2:1:1) to a distance of about 12 cm, and dry the plates at
100°C for 30 minutes. Spray evenly a mixture of a solution
of sulfanilic acid in 1 mol/L hydrochloric acid TS (1 in 200)
and a solution of sodium nitrite (1 in 20) (1:1) on the plate
(1), and air-dry the plates. Successively spray evenly a solu-
tion of sodium carbonate decahydrate (1 in 10) on it: the
spots other than the principal spot from the sample solution
are not more intense than the spot from the standard solu-
tion. Spray evenly a solution of ninhydrin in acetone (1 in
50) on the plate (2), and heat at 80°C for 5 minutes: no
colored spot appears.
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Water Not more than 5.0% (0.1 g, direct titration).
Residue on ignition Not more than 0.3% (0.2 g).

Assay Weigh accurately about 0.07 g of Protirelin dissolve
in 50 mL of acetic acid (100), and titrate with 0.02 mol/L
perchloric acid VS (potentiometric titration). Perform a
blank determination, and make any necessary correction.

Each mL of 0.02 mol/L perchloric acid VS
= 7.248 mg of C15H22N504

Containers and storage Containers—Tight containers.
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C15H22N504.C4H506.H201 530.49
5-0Oxo0-L-prolyl-L-histidyl-L-prolinamide monotartrate
monohydrate [24305-27-9, Protirelin]

Protirelin Tartrate, calculated on the anhydrous ba-
sis, contains not less than 98.5%  of
C15H22N604.C4H505: 512.48.

Description Protirelin Tartrate occurs as white to pale yel-
lowish white crystals or crystalline powder.

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

Melting point: about 187°C (with decomposition).

Identification (1) To 1 mL of a solution of Protirelin Tar-
trate (1 in 1000) add 2 mL of a solution of p-nitrobenzene di-
azonium fluoroborate (1 in 2000) and 2 mL of boric acid-
potassium chloride-sodium hydroxide buffer solution, pH
9.0: a red color develops.

(2) Dissolve 0.03 g of Protirelin Tartrate in 5 mL of sodi-
um hydroxide TS, add 1 drop of copper (II) sulfate TS: a
purple color develops.

(3) To 0.20g of Protirelin Tartrate add 5.0 mL of 6
mol/L hydrochloric acid TS, and boil for 7 hours under a
reflux condenser. After cooling, evaporate 2.0 mL of this so-
lution on a water bath to dryness, dissolve the residue in 2.0
mL of water and use this solution as the sample solution.
Separately, dissolve 0.022 g of /-glutamic acid, 0.032 g of /-
histidine hydrochloride (monohydrate) and 0.017 g of I-pro-
line in 2.0 mL of 0.1 mol/L hydrochloric acid TS by heat-
ing, and use this solution as the standard solution. Perform
the test with these solutions as directed under the Thin-layer
Chromatography. Spot 2 uL. each of the sample solution
and the standard solution on a plate of silica gel for thin-lay-
er chromatography. Develop the plate with a mixture of 1-
butanol, water, acetic acid (100) and pyridine (4:1:1:1)to a
distance of about 12 cm, and dry at 100°C for 30 minutes.
Spray evenly a solution of ninhydrin in acetone (1 in 50) on
the plate, and dry at 80°C for 5 minutes: the three spots ob-
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tained from the sample solution show, respectively, the
same color and the same Rf value as the corresponding spot
from the standard solution.

(4) A solution of Protirelin Tartrate (1 in 40) responds
to the Qualitative Tests for tartrate.

Optical rotation [o]2): —50.0 - —53.0° (0.5 g calculated
on the anhydrous basis, water, 25 mL, 100 mm).

pH Dissolve 1.0 g of Protirelin Tartrate in 100 mL of
water: the pH of this solution is between 3.0 and 4.0.

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Protirelin Tartrate in 10 mL of water: the solution is clear
and colorless.

(2) Heavy metals—Proceed with 1.0 g of Protirelin Tar-
trate according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(3) Arsenic—Take 1.0 g of Protirelin Tartrate in a por-
celain crucible. Add 10 mL of a solution of magnesium ni-
trate hexahydrate in ethanol (95) (1 in 10), ignite the
ethanol, and heat gradually to incinerate. If a carbonized
material still remains in this method, moisten with a small
quantity of nitric acid, and ignite to incinerate. After cool-
ing, add 10 mL of dilute hydrochloric acid, heat on a water
bath to dissolve the residue, use this solution as the test solu-
tion, and perform the test using Apparatus B (not more
than 2 ppm).

(4) Other peptides and free amino acids—Dissolve 0.60
g of Protirelin Tartrate in 10 mL of water, and use this solu-
tion as the sample solution. Pipet 1 mL of the sample solu-
tion, add water to make exactly 200 mL, and use this solu-
tion as the standard solution. Perform the test with these so-
lutions as directed under the Thin-layer Chromatography.

Spot 5 uL each of the sample solution and the standard solu-
tion on a plate (1) of silica gel for thin-layer chro-

matography. Spot 5 uL of the sample solution on a plate (2)
of silica gel for thin-layer chromatography. Develop the
plates with a mixture of chloroform, methanol and ammo-
nia solution (28) (6:4:1) to a distance of about 10 cm, and
dry at 100°C for 30 minutes. Spray evenly a mixture of a so-
lution of sulfanilic acid in 1 mol/L hydrochloric acid TS (1
in 200) and a solution of sodium nitrite (1 in 20) (1:1) on the
plate (1), and air-dry the plate. Then, spray evenly a solu-
tion of sodium carbonate decahydrate (1 in 10) on the plate:
the spots other than the principal spot from the sample solu-
tion are not more intense than those from the standard solu-
tion in color. On the other hand, spray evenly a solution of
ninhydrin in acetone (1 in 50) on the plate (2), and dry at
80°C for 5 minutes: no colored spot is obtained.

Water Not more than 4.5% (0.2 g, direct titration).
Residue on ignition Not more than 0.20% (0.5 g).

Assay Weigh accurately about 0.5 g of Protirelin Tartrate,
dissolve in 80 mL of acetic acid (100) by warming, cool, and
titrate 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
= 5]1.25 mg of C16H22N604.C4H505

Containers and storage Containers—Well-closed contain-
ers.
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Pyrantel Pamoate
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C11H14N23.C23H1606: 594.68

(E)-1,4,5,6-Tetrahydro-1-methyl-2-[(E)-2-
(thien-2-yl)vinyl]pyrimidine mono[4,4’-methylenebis(3-
hydroxy-2-naphthoate)] (1/1) [22204-24-6]

Pyrantel Pamoate, when dried, contains not less
than 98.0% of C11H14NZS.C23H1606.

Description Pyrantel Pamoate occurs as a light yellow to
yellow, crystalline powder. It is odorless and tasteless.

It is sparingly soluble in N,N-dimethylformamide, very
slightly soluble in methanol and in ethanol (95), and practi-
cally insoluble in water, in ethyl acetate and in diethyl ether.

Melting point: 256 - 264°C (with decomposition).

Identification (1) To 0.05 g of Pyrantel Pamoate add 10
mL of methanol and 1 mL of a mixture of hydrochloric acid
and methanol (1:1), and shake vigorously: a yellow
precipitate is produced. Filter the solution, and use the
filtrate as the sample solution. Use the precipitate for the
test (2). To 0.5 mL of the sample solution add 1 mL of a so-
lution of 2,3-indolinedione in sulfuric acid (1 in 1000): a red
color develops.

(2) Collect the precipitate obtained in the test (1), wash
with methanol, and dry at 105°C for 1 hour. To 0.01 g of
the dried precipitate add 10 mL of methanol, shake well,
and filter. To 5 mL of the filtrate add 1 drop of iron (III)
chloride TS: a green color develops.

(3) Dissolve 0.1 g of Pyrantel Pamoate in 50 mL of
N,N-dimethylformamide, and add methanol to make 200
mL. To 2 mL of the solution add a solution of hydrochloric
acid in methanol (9 in 1000) 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.

(4) Determine the infrared absorption spectrum of
Pyrantel Pamoate, previously dried, as directed in the potas-
sium bromide disk method under the Infrared Spectrophoto-
metry, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption
at the same wave numbers.

Purity (1) Chloride—To 1.0 g of Pyrantel Pamoate add
10 mL of dilute nitric acid and 40 mL of water, and heat on
a water bath with shaking for 5 minutes. After cooling, add
water to make 50 mL, and filter. To 20 mL of the filtrate
add 2 mL of dilute nitric acid and water to make 50 mL. Pro-
ceed the test using this solution as the test solution. Prepare

" the control solution with 0.40mL of 0.01 mol/L

hydrochloric acid VS (not more than 0.036%).
(2) Sulfate—To 0.75 g of Pyrantel Pamoate add 5 mL
of dilute hydrochloric acid and water to make 100 mL, and



