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Determination of the deuteration rate of the new drug X107 using LC-MS

combined with natural isotope abundance correction
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1. School of Pharmacy, Xi’an Jiaotong University, Xi’an 710061, China;2. Xi’ an Xintong Pharmaceutical Research Co., Ltd.,
Xi’an 710077, China

Abstract: Objective To determine the content of deuterium isotope impurities (including non-deuterated and incompletely deuterated
impurities) in the new drug X107, and calculate the percentage of deuterium atoms. i.e the deuteration rate. Methods Separation was
carried out using an Agilent Infinityl.ab Poroshell 120 CS-C,4 chromatographic column (100 mm X 3.0 mm, 2.7 pm) ; the mobile phase
A was 0.1% formic acid aqueous solution, and the mobile phase B was methanol; gradient elution was performed; the flow rate was
0.3 mLemin ', and the injection volume was 1 pL; The electrospray ionization (ESI) source was used in positive ion mode; the
selected ion recording (SIR) mode was used to measure the peak areas of each deuterium isotope impurity, and the deuterated drug
peak area and the peak areas were corrected according to the natural isotope distribution given by ChemDraw software to eliminate the
interference of natural isotopes such as “C and ¥Cl. The relative content of each deuterium isotope impurity was calculated based on
the corrected peak areas, and then the deuterium content of the drug was calculated. Results The relative standard deviations (RSDs)
of the measured values of each natural isotope compound relative to the theoretical values were all <<2%. The chromatographic peak
signal response factors of D, and D; were basically the same, and the linear relationship was good within their respective concentration
ranges (r=0.999 9). The limit of quantification was 2 ngemlL ', equivalent to 0.2% of the test sample concentration. The
repeatability RSD value was <<2% ., and the average recovery rate was 111.15% —118.45%. The solution stability remained
unchanged within 30 hours. Conclusion This method is sensitive and accurate s and showes good repeatability , making the method be
suitable for the detection of deuterium content and deuterium impurities in X107.
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Tab. 1 Natural isotopic abundance ratio of the D, reference standard
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B2 DI €80 | 0T 33 45 1 i A D00 2, 9t 5 € 735 0 1Y
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LOQ 4 2 ng-mL "', &8 & T 3 5 BT & ok B2 1Y
0.2% , F W% J5 vk R 80RE B, ) W 2 it AR T
B T AR R

Tab. 2 Results of regression equations, correlation coefficients, and relative correction factors

(lasg?] [l ) 5 r bR LERONTI AN
D, y1=8375.060 9x,+32 179. 844 4 0.9999 2ng-mL"'~1.2 pg-mL"' 1.08
Ds y,=9 082. 057 4,12 561.186 3 0.9999 2ng-mlL '~30 ng-mlL "'
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Tab. 3 Results of recovery test

BN A T e 4350 K 2.20,30 ng-mL BRI
VA TR o3 ) ST At B VR 19 0. 296 .2, 0%
3.0%0) B B Wk B AT A 30y 4R B2, 1T £
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3.0 %0 fe JoT ek vie i 2 A [l i % 55 RSD ¥ /& 1 At
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Wy Jo Sk A D T B A7 9 L O T TR R A, T
T JE R it A ) 3K

WA TR A/ (ng-mL ") M54t/ (ng-mL 1) [l 2/ % -3 Il i 2 / %% RSD/ %
0. 2% IR iA 1.907 2 2.238 2 117. 36 118.45 1.1
1.907 2 2.286 6 119. 89
1.907 2 2.2525 118.10
2. 0% JARIE W 19.0717 22.606 6 118.53 117.10 1.2
19.0717 22.074 5 115. 74
19.0717 22.3190 117.03
3. 0% bR i 28.607 6 34.267 3 119.78 111.15 6.7
28.607 6 30.759 5 107.52
28.607 6 30.363 5 106. 14
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Tab. 4 Detection results of deuteration rate and impurities for

3 batches of samples

i AR/ %

AR i

240801 99.1 Dy~D,(<<1.0OQ) .D;(0.9%)
241101 99.0 Dy~D,(<<1L.OQ).D:s(1.0%)
241102 99.2 D.(0.2%).D,~D,(<L0OQ) .D:(0.6%)
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