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Determination of bis(2-chloroethyl)amine hydrochloride and 1-
(3-chloropropyl)-4-(3-chlorophenyl)piperazine hydrochloride
in trazodone hydrochloride by UPLC-MS/MS
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Abstract: An UPLC-MS/MS method was established for the quantification of the genotoxic impurities bis(2-
chloroethyl)amine hydrochloride and 1-(3-chloropropyl)-4-(3-chlorophenyl)piperazine hydrochloride in trazodone
hydrochloride. The chromatographic separation of the two genotoxic impurities was performed on Waters ACQUITY
UPLC BEH C18 column (100 mmx2.1 mm, 1.7 um) at 20 °C. A mixture of 5 mmol-L"' ammonium hydrogen
carbonate aqueous solution and acetonitrile at a flow rate of 0.3 mL-min™ in gradient elution mode was employed
as mobile phase. The UPLC-MS/MS was equipped with electrospray ionization in positive ionization mode and
adopted multiple reaction monitoring mode. We found that the calibration curves of the two genotoxic impurities
were linear in the range of 0.1-10 ng-mL". The limit of detection was 0.10 ng-mL" for bis(2-chloroethyl)amine
hydrochloride and the average recovery was 101.53% (RSD = 4.06%). The limit of detection was 0.01 ng-mL"' for
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1- (3-chloropropyl) -4- (3-chlorophenyl)piperazine hydrochloride and the average recovery was 97.95% (RSD =
1.27%). The sample solution was stable for 24 h. No bis(2-chloroethyl)amine hydrochloride was detected in the
samples, and the content of 1-(3-chloropropyl)-4- (3-chlorophenyl)piperazine hydrochloride in the samples was
within the limit. This research provides a method to improve the quality control standards of trazadone.

Key words: UPLC-MS/MS; trazodone hydrochloride; genotoxic impurity; bis(2-chloroethyl)amine hydro-

chloride; 1-(3-chloropropyl)-4-(3-chlorophenyl)piperazine hydrochloride
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The chemical structures of trazodone hydrochloride
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Figure 1
impurity A (1) and impurity F (2)
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Figure 2 The synthetic scheme of trazodone hydrochloride

Trazodone hydrochloride
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Table 1 MS/MS acquisition parameters for genotoxic impurities

of trazodone hydrochloride. *Represent quantitative ion
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Table 2 System suitability requirements of analytical method for

genotoxic impurities of trazodone hydrochloride

RSDs of peak area/% Signal to noise ratio
Parameter - - - -
Impurity A Impurity F Impurity A Impurity F
Result 4.14 2.57 141.79 4502.74
Acceptable range <10.0 <10.0 =50 =100
5.00x10* 7.00%10¢
Impurity A Impurity F

(RT = 1.06 min) (RT = 2.46 min)
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Figure 3 MRM chromatograms of blank solvent, limit of quanti-

tation (LOQ), sample, standard and system suitability
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Table 4 The result of residue determination about genotoxic

impurity A and impurity F in trazodone hydrochloride

Content of
Sample name Lot No. . R
impurity F/pg-g!
Trazodone hydrochloride 1618 0.39
sustained release tablets 1621 0.58
1622 0.61
3177 1.06
3189 0.96
3190 1.35
Trazodone hydrochloride active 97-03671 0.08
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Table 3 Linear regression equation, limit of detection (LOD) and LOQ of impurity A and impurity F

Linear range . . Related LOD
Compound Linear equation . LOQ/ng'mL"!
/ng-mL"! coefficient /ng-mL"!
Impurity A 0.1-10 A=341.41 x C—-15.25 0.999 9 0.03 0.10 (S/N =10.17)
Impurity F 0.1-10 A=35613.23 x C-479.09 0.999 8 2.8x10* 0.01 (S/N=96.13)
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