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Melphalan contains not less than 93.0% of
C13H13CLN,»O,, calculated on the dried basis.

Description Melphalan occurs as a white, to light yellow-
ish white, crystalline powder.

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

It dissolves in dilute hydrochloric acid and in dilute sodi-
um hydroxide TS.

It is gradually colored by light.

Optical rotation []: about —32° (0.50 g, calculated on
the dried basis, methanol, 100 mL, 100 mm).

Identification (1) To 0.02 g of Melphalan add 50 mL of
methanol, dissolve by warming, add 1 mL of a solution of
4-(4-nitrobenzyl)pyridine in acetone (1 in 20), and evaporate
on a water bath to dryness. Dissolve the residue in 1 mL of

warmed methanol and add 2 drops of ammonia solution

(28): a purple color develops.

(2) Dissolve 0.1 g of Melphalan in 10 mL of dilute sodi-
um hydroxide TS, and heat on a water bath for 10 minutes.
After cooling, add dilute nitric acid to acidify, and filter: the
filtrate responds to the Qualitative Tests for chloride.

(3) Determine the absorption spectrum of a solution of
Melphalan in methanol (1 in 100,000) as directed under the
Ultraviolet-visible Spectrophotometry, and conpare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

Purity (1) Ionisable chloride—Weigh accurately about
0.5 g of Melphalan, dissolve in 80 mL of diluted nitric acid
(1 in 40), stir for 2 minutes, and titrate with 0.1 mol/L silver
nitrate VS (potentiometric titration): the consumed volume
is not more than 1.0 mL to 0.50 g of Melphalan.

(2) Heavy metals—Proceed with 1.0 g of Melphalan ac-
cording to Method 4, 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 Mel-
phalan according to Method 3, and perform the test using
Apparatus B (not more than 2 ppm).

Loss on drying Not more than 7.0% (1 g, in vacuum at a
pressure not exceeding 0.67 kPa, 105°C, 2 hours).

Residue on ignition Not more than 0.3% (1 g).

Assay Weigh accurately about 0.25 g of Melphalan, add
20 mL of a solution of potassium hydroxide (1 in 5), and
heat under a reflux condenser on a water bath for 2 hours.
After cooling, add 75 mL of water and 5 mL of nitric acid,
cool, and titrate with 0.1 mol/L silver nitrate VS (potentio-
metric titration). Make any necessary correction by using
the results obtained in the Purity (1).

Each mL of 0.1 mol/L silver nitrate VS
= 15.260 mg of C13H18C12N202

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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C31H40022 444.65
2-Methyl-3-[(2E,6E,10E)-3,7,11,15-tetramethylhexadeca-
2,6,10,14-tetraen-1-yl]-1,4-naphthoquinone [863-61-6]

Menatetrenone contains not less than 98.0% of
C31Hy00,, calculated on the dehydrated basis.

Description Menatetrenone occurs as yellow, crystals, crys-
talline powder, waxy mass or oily material.

It is very soluble in hexane, soluble in ethanol (99.5),
slightly soluble in methanol, and practically insoluble in
water.

It decomposes and the color becomes more intense by
light.

Melting point: about 37°C

Identification (1) Dissolve 0.1 g of Menatetrenone in 5
mL of ethanol (99.5) by warming, cool, and add 1 mL of a
solution of potassium hydroxide in ethanol (95) (1 in 10): a
blue color develops, and upon standing it changes from
blue-purple to red-brown through red-purple.

(2) Determine the infrared absorption spectrum of
Menatetrenone, after melting by warming if necessary, as
directed in the liquid film method under the Infrared Spec-
trophotometry, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of Menatetrenone Reference
Standard: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

Purity (1) Heavy metals—Proceed with 1.0g of
Menatetrenone according to Method 4, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Menadione—To 0.20 g of Menatetrenone add 5 mL
of diluted ethanol (99.5) (1 in 2), shake well, and filter. To
0.5 mL of the filtrate add 1 drop of a solution of 3-methyl-1-
phenyl-5-pyrazorone in ethanol (99.5) (1 in 20) and 1 drop
of ammonia water (28), and allow to stand for 2 hours: no
blue-purple color develops.

(3) cis Isomer—Dissolve 0.10 g of Menatetrenone in 10
mL of hexane, and use this solution as the sample solution.
Pipet 1 mL of this solution, add hexane to make exactly 50
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 with fluores-
cent indicator for thin-layer chromatography. Develop the
chromatogram with a mixture of hexane and dibutyl ether
(17:3) to a distance of about 12 cm, and air-dry the plate. Ex-
amine under ultraviolet light (main wavelength: 254 nm):
the spot corresponding to relative Rf value 1.1 regarding to
the principal spot from the sample solution is not more in-
tense than the spot from the standard solution.
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(4) Related substances—Conduct this procedure
without exposure to daylight, using a light-resistant vessel.
Dissolve 0.10 g of Menatetrenone in 100 mL of ethanol
(99.5), and use this solution as the sample solution. Pipet 1
mL of this solution, add ethanol (99.5) to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with 20 4L each of the sample solution and the stan-
dard solution as directed under the Liquid Chromatography
according to the following conditions. Determine each peak
area of these solutions by the automatic integration method:
the total area of peaks other than the peak of menatetrenone
from the sample solution is not larger than the peak area of
menatetrenone from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 6 times as long as the
retention time of menatetrenone after solvent peak.
System suitability—

Test for required detection: To exactly 5 mL of the stan-
dard solution add ethanol (99.5) to make exactly 50 mL.
Confirm that the peak area of menatetrenone obtained from
20 uL of this solution is equivalent to 7 to 13% of that of
menatetrenone obtained from 20 L of the standard solu-
tion. .

System performance: Proceed as directed in the syste
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of menatetrenone is not more than 1.0%.

Water Not more than 0.5% (0.5 g, volumetric titration,
direct titration).

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

Assay Conduct this procedure without exposure to day-
light, using a light-resistant vessel. Weigh accurately about
0.1 g each of Menatetrenone and Menatetrenone Reference
Standard (separately, determine the water in the same man-
ner as Menatetrenone), dissolve each in 50 mL of 2-
propanol, and add ethanol (99.5) to make exactly 100 mL.
Pipet 10 mL of these solutions, and add ethanol (99.5) to
make exactly 100 mL. Pipet 2 mL each of these solutions,
add exactly 4 mL each of the internal standard solution, and
use these solutions as the sample solution and the standard
solution. Perform the test with 20 uL each of the sample so-
lution and the standard solution as directed under the Lig-
uid Chromatography according to the following conditions,
and calculate the ratios, Qr and Qs, of the peak area of
menatetrenone to that of the internal standard.

Amount (mg) of C3;H4002
= amount (mg) of Menatetrenone Reference
Standard, calculated on the dehydrated basis
Ot
x r-i%
Os

Internal standard solution—A solution of phytonadione in
2-propanol (1 in 20,000).
Operating conditions—
Detector: An ultraviolet
(wavelength: 270 nm).

absorption photometer
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Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Methanol

Flow rate: Adjust the flow rate so that the retention time
of menatetrenone is about 7 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, menatetrenone and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 4.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios

.of the peak area of menatetrenone to that of the internal

standard is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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C21H25BI'N03I 420.34
(RS)-3-(Hydroxydiphenylacetoxy)-1,1-
dimethylpiperidinium bromide [76-90-4]

Mepenzolate Bromide, when dried, contains not
less than 98.5% of mepenzolate bromide
(C21H36BrNOg).

Description Mepenzolate Bromide is white to pale yellow
crystals or crystalline powder. It is odorless, and has a bitter
taste.

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

Melting point: about 230°C (with decomposition).

Identification (1) To 0.03 g of Mepenzolate Bromide add
10 drops of sulfuric acid: a red color develops.

(2) Dissolve 0.01 g of Mepenzolate Bromide in 20 mL of
water and 5 mL of dilute hydrochloric acid, and to 5 mL of
this solution add 1mL of Dragendorff’s TS: an orange
precipitate is produced.

(3) Determine the absorption spectrum of a solution of
Mepenzolate Bromide in 0.01 mol/L hydrochloric acid TS
(1 in 2000) as directed under the Ultraviolet-visible Spec-
trophotometry, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-



