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Establishment of a quantitative 'H-NMR method for reference
standards of trazodone hydrochloride impurity

XIA Zhi—xin, FENG Yu—fei, ZHANG Ya—jun, WANG Jin,
XIAO Xin-yue , WU Xian—fu’

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish a quantitative 'H-NMR method ( gNMR ) for reference standards of trazodone
hydrochloride impurity. Methods: The 1D quantitative 'H-NMR spectra were collected at Bruker 500 MHz NMR
spectrometer. Dimethyl terephthalate was used as the internal standard with the number for scan set at 32 and the
acquisition time set at 3.28 s. The relaxation time delay ( D1 ) was set at 20 s for impurities A and F of trazodone
hydrochloride ( DMSO-d; used as the solvent ) while 30 s for impurities B, C, D of trazodone hydrochloride
( acetone—d used as the solvent ) to carry out quantitative study. Results: The results of quantitative 'H-NMR method
were basically consistent with those of mass balance method. Conclusion: The gNMR method is simple, rapid and
accurate for the quality control of trazodone hydrochloride and quantitative determination of reference standards of
trazodone hydrochloride impurity. Meanwhile, it provides a supportive evidence for the results of mass balance method.
Keywords: impurity of trazodone hydrochloride ; quantitative nuclear magnetic resonance ; dimethyl terephthalate
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Fig. 1 The structures of five trazodone hydrochloride impurity reference substances
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Fig. 2 The 'H-NMR spectra of trazodone hydrochloride impurity
reference substances standards A, B, C. D and F with internal standards
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Tab.1 The T1 values of quantitative peaks for trazodone
hydrochloride impurity reference substances and internal

standard in different solvents

T i
Csample) DMSO-d acetone—dg

241 A Gimpurity A) 2.789 /
Z4J# B Gimpurity B) 3.165 5373
%% C Gimpurity C) 3.225 5.208
Z4J5 D Gimpurity D) 3.019 5.160
458 F Gmpurity F) 1.599 /

DMT 2.190 5.561
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Tab.2 The linear regression equation

FEh (sample ) TR

ZEMEVE R (linear range )/

r

(linear equation ) (mgeg™")
225t A (impurity A ) ¥=0.116 7X+0.000 3 0.999 99 14.996-37.776
%45 B (impurity B) ¥=0.143 90X-0.000 83 0.999 98 15.818-32.987
Z4J% C (impurity C) ¥=0.129 88X+0.000 21 0.999 97 10.580-31.662
4% D Cimpurity D) ¥=0.116 70X-0.000 90 0.999 96 10.405-30.483
4% F (impurity F) ¥=0.156 60X-0.000 62 0.999 95 14.296-38.118
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Tab.3 The quantitative results of trazodone hydrochloride impurity reference substances

“ 1 (content) /%

FEih (sample) S RSD/%
! 2 . 4 > 6 Caverage) /%
&) A Gmpurity A) 93.29 93.36 93.00 92.87 93.19 93.45 93.19 0.24
425 B Gimpurity B) 99.60 100.01 99.87 99.58 99.41 99.40 99.65 0.25
5 C Gimpurity C) 99.31 99.29 99.60 100.05 99.80 99.22 99.55 0.33
Z=J5 D CGimpurity D) 99.86 99.73 99.77 99.90 99.82 99.53 99.77 0.13
5 F Gimpurity F) 99.80 99.58 99.70 99.84 99.66 99.89 99.74 0.12
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Tab. 4 The stability results of trazodone hydrochloride

impurity reference substances by gNMR

e J] #ri Ccontent) /%

(time) /%5 A ZJ5t B I C )51 D AT F

h  CGimpurity A) Gimpurity B) Gimpurity C) CGimpurity D) CGimputity F)

0 93.42 99.57 99.51 99.72 99.62

3 93.48 99.52 99.50 99.79 99.13

6 93.56 99.64 99.92 99.74 99.13

9 93.48 99.57 99.52 99.40 99.64

12 93.46 99.55 99.47 99.78 99.51
RSD/% 0.06 0.04 0.19 0.16 0.26

3.7 oNMR 5 g V5 2 i iR i & 7
7%, R 1R il v R 4% g %o R R (%) = (100%—
K Gy B - AR BT R A - BU AR B D) x

LRCAOR I

o RO AT D7 0 A% HPLC 4 2, R ] P22 1% 7 Y

XK o3 AT I RE , SR AR 38 3 D0 A4 5k B 3 )
o, [A) IR R AR i AT B K 19 BB R

OV R A S qNMR 25 R A 8, Ik S
NS
®5 HEMMIIRFEMEMS QNMR &5 RETEEILR
Tab.5 The comparison of quantitative results of gNMR and
mass balance method for trazodone hydrochloride

impurity reference substances

5 (content ) /%

Hdh :
( sample ) DT S RES NMR
(' mass balance method )

ZRJ% A (impurity A ) 93.1 93.2
Z&J% B (impurity B ) 99.7 99.7
Z&J5% C (impurity C ) 99.4 99.6
Z%J5% D (impurity D ) 99.6 99.7
Z&J5% F (impurity F) 99.5 99.7
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