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C. (2aE,2′R,4E,4′S,5′S,6S,6′R,7S,8E,11R,15S,17aR,20Z,20aR,
20bS)-6′-cyclohexyl-4′,7,20b-trihydroxy-20-(hydroxyimino)-
5′,6,8,19-tetramethyl-3′,4′,5′,6,6′,7,10,11,14,15,17a,20,20a,
20b-tetradecahydrospiro[2H,17H-11,15-methanofuro[4,3,
2-pq][2,6]benzodioxacyclooctadecine-13,2′-pyran]-17-one
((5Z,13S,25R)-25-cyclohexyl-25-demethyl-5-deoxy-13-hydroxy-
5-(hydroxyimino)milbemycin α1),

D. (2aE,2′R,4E,5′S,6S,6′S,7S,8E,11R,15S,17aR,20Z,20aR,
20bS)-6′-cyclohexyl-7-[(2,6-dideoxy-3-O-methyl-α-L-arabino-
hexopyranosyl-(1→4)-2,6-dideoxy-3-O-methyl-α-L-arabino-
hexopyranosyl)oxy]-20b-hydroxy-20-(hydroxyimino)-5′,6,8,
19-tetramethyl-3′,4′,5′,6,6′,7,10,11,14,15,17a,20,20a,20b-
tetradecahydrospiro[2H,17H-11,15-methanofuro[4,3,2-pq][2,
6]benzodioxacyclooctadecine-13,2′-pyran]-17-one ((5Z,21R,
25S)-25-cyclohexyl-5-demethoxy-25-de(1-methylpropyl)-22,23-
dihydro-5-(hydroxyimino)avermectin A1a).
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SELEGILINE HYDROCHLORIDE

Selegilini hydrochloridum

C13H18ClN Mr 223.7
[14611-52-0]

DEFINITION

N-Methyl-N-[(1R)-1-methyl-2-phenylethyl]prop-2-yn-1-amine
hydrochloride.
Content : 99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS

Appearance : white or almost white, crystalline powder.
Solubility : freely soluble in water and in methanol, slightly
soluble in acetone.
mp: about 143 °C.

IDENTIFICATION
A. Specific optical rotation (2.2.7) : −10.0 to −12.0 (dried

substance).

Dissolve 2.000g in carbon dioxide-free water R and dilute to
20.0 mL with the same solvent.

B. Infrared absorption spectrophotometry (2.2.24).
Preparation : discs of potassium chloride R.
Comparison : selegiline hydrochloride CRS.

C. It gives reaction (a) of chlorides (2.3.1).

TESTS

pH (2.2.3) : 3.5 to 4.5.
Dissolve 0.20 g in carbon dioxide-free water R and dilute to
10 mL with the same solvent.

Related substances. Liquid chromatography (2.2.29).
Test solution. Dissolve 20 mg of the substance to be examined
in the mobile phase and dilute to 10.0 mL with the mobile phase.
Reference solution (a). Dissolve 50.0 mg of selegiline hydro-
chloride CRS and 10.0 mg of butyl parahydroxybenzoate R in
the mobile phase and dilute to 50.0 mL with the mobile phase.
Dilute 1.0 mL of this solution to 20.0 mL with the mobile phase.
Reference solution (b). Dilute 1.0 mL of the test solution to
10.0 mL with the mobile phase. Dilute 1.0 mL of this solution
to 50.0 mL with the mobile phase.
Column :
— size : l = 0.25 m, Ø = 4.6 mm;
— stationary phase : octylsilyl silica gel for chromatography R

(5 μm).
Mobile phase : dilute 500 mL of acetonitrile R to 1000.0 mL
with a butylammonium acetate buffer solution pH 6.5 prepared
as follows : dissolve 4 mL of butylamine R in 900 mL of water R,
adjust to pH 6.5 with acetic acid R and dilute to 1000.0 mL
with water R.
Flow rate : 1 mL/min.
Detection : spectrophotometer at 215 nm.
Injection : 20 μL.
Run time : 1.7 times the retention time of selegiline.
System suitability : reference solution (a) :
— resolution : minimum 3 between the peaks due to selegiline

and butyl parahydroxybenzoate.
Limits :
— impurities A, B, C, D : for each impurity, not more than

the area of the peak in the chromatogram obtained with
reference solution (b) (0.2 per cent) ;

— total : not more than 2.5 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) ;

— disregard limit : 0.1 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.02 per cent) ; disregard any peak due to chlorides.

Impurity E. Liquid chromatography (2.2.29).
Test solution. Dissolve 20.0 mg of the substance to be examined
in a mixture of 10 μL of butylamine R and 1 mL of 2-propanol R
and dilute to 10.0 mL with the mobile phase.
Reference solution (a). Dissolve 8.0 mg of (RS)-selegiline
hydrochloride CRS in a mixture of 10 μL of butylamine R and
1 mL of 2-propanol R and dilute to 10.0 mL with the mobile
phase.
Reference solution (b). Dilute 0.5 mL of reference solution (a)
to 20.0 mL with the mobile phase.
Column :
— size : l = 0.25 m, Ø = 4.6 mm;
— stationary phase : silica gel OD for chiral separations R.
Mobile phase : 2-propanol R, cyclohexane R (0.2:99.8 V/V).
Flow rate : 1 mL/min.
Detection : spectrophotometer at 220 nm.
Injection : 20 μL.
Retention time : impurity E = about 10 min.
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System suitability : reference solution (a) :
— resolution : minimum 1.5 between the peaks due to

impurity E and (R)-selegiline ; if necessary, adjust the
concentration of 2-propanol in the mobile phase.

Limit :
— impurity E : not more than the area of the corresponding

peak in the chromatogram obtained with reference
solution (b) (0.5 per cent).

Loss on drying (2.2.32) : maximum 0.5 per cent, determined on
1.000 g by drying at 60 °C at a pressure not exceeding 0.5 kPa.

Sulfated ash (2.4.14) : maximum 0.1 per cent, determined on
1.0 g.

ASSAY
Dissolve 0.180 g in 50 mL of acetic anhydride R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.2.20).
1 mL of 0.1 M perchloric acid is equivalent to 22.37 mg
of C13H18ClN.

STORAGE
Protected from light.

IMPURITIES

Specified impurities : A, B, C, D, E.

A. (2RS)-N-methyl-1-phenylpropan-2-amine
[(RS)-metamfetamine],

B. (2R)-1-phenylpropan-2-amine (amfetamine),

C. (1RS,2SR)-2-amino-1-phenylpropan-1-ol
(phenylpropanolamine),

D. R1 = R3 = H, R2 = CH3 : N-[(1R)-1-methyl-2-phenylethyl]prop-
2-yn-1-amine (demethylselegiline),

E. R1 = R3 = CH3, R2 = H: N-methyl-N-[(1S)-1-methyl-2-
phenylethyl]prop-2-yn-1-amine [(S)-selegiline].
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SELENIUM DISULFIDE

Selenii disulfidum

SeS2 Mr 143.1
[7488-56-4]

DEFINITION
Content : 52.0 per cent to 55.5 per cent of Se.

CHARACTERS
Appearance : bright orange or reddish-brown powder.
Solubility : practically insoluble in water.

IDENTIFICATION
A. Gently boil about 50 mg with 5 mL of nitric acid R for

30 min. Dilute to 50 mL with water R and filter. To 5 mL of
the filtrate add 10 mL of water R and 5 g of urea R. Heat to
boiling, cool and add 1.5 mL of potassium iodide solution R.
A yellow or orange colour is produced which darkens rapidly
on standing. This solution is used in identification test B.

B. Allow the coloured solution obtained under identification A
to stand for 10 min and filter through kieselguhr for
chromatography R. 5 mL of the filtrate gives reaction (a)
of sulfates (2.3.1).

TESTS

Soluble selenium compounds : maximum 5 ppm, calculated as
Se.
To 10 g add 100 mL of water R, mix well, allow to stand for
1 h with frequent shaking and filter. To 10 mL of the filtrate
add 2 mL of a 115 g/L solution of anhydrous formic acid R,
dilute to 50 mL with water R and adjust to pH 2.0-3.0 with an
115 g/L solution of anhydrous formic acid R. Add 2 mL of a
5 g/L solution of 3,3′-diaminobenzidine tetrahydrochloride R.
Allow to stand for 45 min and then adjust to pH 6.0-7.0 with
dilute ammonia R1. Shake the solution for 1 min with 10 mL
of toluene R and allow the phases to separate. The absorbance
(2.2.25) of the upper layer measured at 420 nm is not greater
than that of a standard prepared at the same time and in the
same manner beginning at the words “add 2 mL of an 115 g/L
solution of anhydrous formic acid R” and using 5 mL of
selenium standard solution (1 ppm Se) R instead of 10 mL of
the filtrate.

ASSAY
To 0.100 g add 25 mL of fuming nitric acid R and heat on
a water-bath for 1 h ; a small insoluble residue may remain.
Cool and dilute to 100.0 mL with water R. To 25.0 mL of this
solution add 50 mL of water R and 5 g of urea R and heat to
boiling. Cool, add 7 mL of potassium iodide solution R and
3 mL of starch solution R. Titrate immediately with 0.1 M
sodium thiosulfate. Carry out a blank titration.
1 mL of 0.1 M sodium thiosulfate is equivalent to 1.974 mg of
Se.
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SERINE

Serinum

C3H7NO3 Mr 105.1
[56-45-1]

DEFINITION
Serine contains not less than 98.5 per cent and not more than the
equivalent of 101.0 per cent of (S)-2-amino-3-hydroxypropanoic
acid, calculated with reference to the dried substance.

CHARACTERS
A white or almost white, crystalline powder or colourless
crystals, freely soluble in water, practically insoluble in alcohol.

IDENTIFICATION
First identification: A, B.
Second identification: A, C, D.
A. Specific optical rotation (see Tests).
B. Examine by infrared absorption spectrophotometry (2.2.24),

comparing with the spectrum obtained with serine CRS.
Examine the substances prepared as discs.

C. Examine the chromatograms obtained in the test for
ninhydrin-positive substances. The principal spot in the
chromatogram obtained with test solution (b) is similar
in position, colour and size to the principal spot in the
chromatogram obtained with reference solution (a).
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