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Alprenolol Hydrochloride
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C15H23N02.HC12 285.81
(RS)-1-(2-Allylphenoxy)-3-(isopropylamino)propan-2-ol
monohydrochloride [13707-88-5]

and enantiomer

Alprenolol Hydrochloride, when dried, contains
not less than 99.0% of C5H,3NO,.HCI.

Description Alprenolol Hydrochloride occurs as white
crystals or crystalline powder.

It is freely soluble in water, in ethanol (95) and in acetic
acid (100), slightly soluble in acetic anhydride, and practical-
ly insoluble in diethyl ether.

Identification (1) To 2mL of a solution of Alprenolol
Hydrochloride (1 in 100) add 0.05 mL of copper (II) sulfate
TS and 2 mL of sodium hydroxide TS: a blue-purple color
develops. To this solution add 1 mL of diethyl ether, shake
well, and allow to stand: a red-purple color develops in the
diethyl ether layer.

(2) Dissolve 0.05 g of Alprenolol Hydrochloride in S mL
of water, add 1 to 2 drops of bromine TS, and shake: the
color of the test solution disappears.

(3) Determine the absorption spectrum of a solution of
Alprenolol Hydrochloride in ethanol (95) (1 in 10,000) 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 Al-
prenolol 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.

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

pH Dissolve 1.0 g of Alprenolol Hydrochloride in 10 mL
of water: the pH of this solution is between 4.5 and 6.0.

Melting point 108 - 112°C

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

(2) Heavy metals—Proceed with 2.0 g of Alprenolol
Hydrochloride 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).

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

(4) Related substances—Dissolve 0.10 g of Alprenolol
Hydrochloride in 10 mL of ethanol (95), and use this solu-
tion as the sample solution. Pipet 1 mL of the sample solu-
tion, and add ethanol (95) to make exactly 100 mL. Pipet
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2.5 mL of this solution, add ethanol (95) to make exactly 10
mL, and use this solution as the standard solution. Perform
the test with these solutions as directed under the Thin-layer
Chromatography. Spot 10 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
dichloromethane, acetone, acetic acid (100) and water
(60:42:5:3) to a distance of about 10 cm, air-dry the plate,
and then dry at 80°C for 30 minutes. After cooling, allow
the plate to stand in iodine vapor for 30 minutes: the spots
other than the principal spot and the spot on the starting
point 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, in vacuum, silica
gel, 4 hours).

Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 0.5g of Alprenolol
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
= 28.581 mg of C;5H3sNO; . HCl

Containers and storage Containers—Well-closed contain-
ers.

Alprostadil Alfadex

Prostaglandin E; a-Cyclodextrin Clathrate
Compound
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7-{(1R,2R,3R)-3-Hydroxy-2-[(1E,3S)-3-hydroxyoct-1-en-1-
yl]-5-oxocyclopentyl} heptanoic acid—a-cyclodextrin
[93591-00-5]

Alprostadil Alfadex is a a-cyclodextrin clathrate
compound of alprostadil, and contains not less than
2.8% and not more than 3.2% of alprostadil
(CyoH3,05: 354.48), calculated on the anhydrous ba-
sis.

Description  Alprostadil Alfadex occurs as a white powder.

It is freely soluble in water, and practically insoluble in
ethanol (95), in ethyl acetate and in diethyl ether. It is
hygroscopic.

Identification (1) Dissolve 0.02 g of Alprostadil Alfadex
in 5 mL of water, add 5 mL of ethyl acetate, shake, and cen-
trifuge. Use the supernatant liquid as the sample solution (1).
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Separately, to 0.02 g of Alprostadil Alfadex add 5 mL of
ethyl acetate, shake, and centrifuge. Use the supernatant lig-
uid as the sample solution (2). Evaporate the solvent from
these solutions under reduced pressure, add 2 mL of sulfuric
acid to the residue, and shake for 5 minutes: the liquid ob-
tained from the sample solution (1) shows an orange-yellow
color, while the liquid obtained from the sample solution (2)
does not show that color.

(2) Dissolve 0.02 g of Alprostadil Alfadex in 5 mL of
water, add 5 mL of ethyl acetate, shake, centrifuge, and
evaporate the solvent from the supernatant liquid under
reduced pressure. Dissolve the residue in 2 mL of ethanol
(95), add 5 mL of 1,3-dinitrobenzene TS, then add 5 mL of
a solution of potassium hydroxide in ethanol (95) (17 in 100)
under ice-cooling, and allow to stand for 20 minutes in a
dark place under ice-cooling: a purple color develops.

(3) Dissolve 0.05 g of Alprostadil Alfadex in 1 mL of io-
dine TS, by heating on a water bath, and allow to stand: a
dark blue precipitate is formed.

(4) Determine the absorption spectrum of a solution of
Alprostadil Alfadex in dilute ethanol (3 in 10,000) as direct-
ed under the Ultraviolet-visible Spectrophotometry, and
compare the spectrum with the Reference Spectrum 1: both
spectra exhibit similar intensities of absorption at the same
wavelengths. Separately, to 10 mL of the solution add 1 mL
of potassium hydroxide-ethanol TS, allow to stand for 15
minutes, and determine the absorption spectrum as directed
under the Ultraviolet-visible Spectrophotometry, and com-
pare the spectrum with the Reference Spectrum 2: both spec-
tra exhibit similar intensities of absorption at the same
wavelengths.

Optical rotation [a]IZ)O: +126 - +138° (0.1 g calculated on
the anhydrous basis, dilute ethanol, 20 mL, 100 mm).

pH Dissolve 0.10 g of Alprostadil Alfadex in 20 mL of
water: the pH of this solution is between 4.0 and 5.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Alprostadil Alfadex in 10 mL of water: the solution is
colorless. Perform the test with this solution as directed un-
der the Ultraviolet-visible Spectrophotometry within 30
minutes after preparation of the solution: the absorbance at
450 nm is not larger than 0.10.

(2) Prostaglandin A;-Dissolve 0.10 g of Alprostadil Al-
fadex in 5 mL of water, add exactly 5 mL of the internal
standard solution and ethanol (95) to make 15 mL, and use
this solution as the sample solution. Separately, dissolve 1.5
mg of prostaglandin Ay in ethanol (95) to make exactly 100
mL. Pipet 3 mL of this solution, add exactly 5 mL of the in-
ternal standard solution, 2 mL of ethanol (95) and water to
make 15 mL, and use this solution as the standard solution.
Perform the test with 10 4L each of the sample solution and
the standard solution as directed under the Liquid Chro-
matography according to the operating conditions described
in the Assay, and calculate the ratios, Or and Qs, of the
peak area of prostaglandin A; to that of the internal stan-
dard: Qr is not larger than Qs.

Internal standard solution—A solution of propyl para-
hydroxybenzoate in dilute ethanol (1 in 15,000).

(3) Related substances—Dissolve 0.10 g of Alprostadil
Alfadex in 3 mL of water, add exactly 3 mL of ethyl acetate,
shake, centrifuge, and use the supernatant liquid obtained
as the sample solution. Separately, dissolve 1.0 mg of
Prostaglandin A, in ethyl acetate to make exactly 100 mL,
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and use this solution as the standard solution. Perform the
test with these solutions as directed under the Thin-layer
Chromatography. Spot 10 zL 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
ethyl acetate, hexane and acetic acid (100) (10:2:1) to a dis-
tance of about 10 cm, and air-dry the plate. Spray evenly a
solution of phosphomolybudic acid in ethanol (95) (1 in 4)
on the plate, and heat at 100°C for 5 minutes: the spots
other than the principal spot from the sample solution, and
the spots other than the spot corresponding to the spot from
the standard solution are all not more intense than the spot
from the standard solution.

Water Not more than 6.0% (0.2 g, direct titration).

Assay Weigh accurately about 0.1 g of Alprostadil Alfa-
dex, dissolve in 5 mL of water, add exactly 5 mL of the inter-
nal standard solution and water to make 15 mL, and use this
solution as the sample solution. Separately, weigh accurate-
ly about 3 mg of Alprostadil Reference Standard, dissolve
in 5 mL of ethanol (95), add exactly 5 mL of the internal
standard solution and water to make 15 mL, and use this so-
lution as the standard solution. Perform the test with 10 uL
each of the sample solution and the standard solution as
directed under the Liquid Chromatography according to the
following conditions, and calculate the ratios, Qr and Qs,
of the peak area of alprostadil to that of the internal stan-
dard.

Amount (mg) of CyoHz4,05
= amount (mg) of Alprostadil Reference Standard
O1
X =N
s

Internal standard solution—A solution of propyl para-
hydroxybenzoate in dilute ethanol (1 in 15,000).
Operating conditions—

Detector: An ultraviolet
(wavelength: 205 nm).

Column: A stainless steel column about 5 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of 0.02mol/L potassium di-
hydrogenphosphate and acetonitrile (3:2).

Flow rate: Adjust the flow rate so that the retention time
of alprostadil is about 6 minutes.

Selection of column: Dissolve about 0.1 g of Alprostadil
Alfadex in 5mL of water, add 5mL of a solution of
prostaglandin A; in ethanol (95) (3 in 200,000) and 5 mL of
the internal standard solution. Proceed with 10 gL of this so-
lution under the above operating conditions, and calculate
the resolution. Use a column giving elution of alprostadil,
the internal standard and prostaglandin A1 in this order and -
complete separation of these peaks.

absorption photometer

Containers and storage Containers—Tight containers.
Storage—Light-resistant, at a temperature not exceeding
5°C.

Expiration date 24 months after preparation.



