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Application of two—dimensional UPLC-QTof MS technology
in the study of the impurity profile of leflunomide tablets’
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Abstract Objective: To establish a two—dimensional UPLC-QTof MS method for the study of impurity profile of leflunomide
tablets. Methods: By two—dimensional liquid chromatography online desalination technology, there was no need to

change the onedimensional liquid chromatography conditions, and converse the target compound to two—dimensional
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liquid chromatography column by valve switching, which led it into the mass spectrometer under the second—

dimensional mobile phase elution, and the compound structure was identified. First—dimensional column was
Inertsil ODS-3 (250 mm x 4.6 mm 5 pm ) , the mobile phase was 0.025 mol * L™ potassium dihydrogen phosphate
solution ( adjust pH to 3.0 using phosphoric acid ) —acetonitrile (57 : 43 ), detection wavelength: 210 nmj; second—
dimensional column was Waters BEH C,5( 50 mm x 2.1 mm 1.7 p.m ), mobile phase A was 0.1% formic acid solution,
mobile phase B was 0.1% formic acid acetonitrile solution, gradient elution. Electrospray ionization ( ESI ) source was
used as negative ion detection model, the temperature of ESI source was 120 °C, nebulizing temperature was 500 °C,
nebulizing flow rate was 900 L+ h™', and the acquisition mode was MS". Results: The existing impurities in the sample
were determined, and four possible impurities structure and three structure segment were obtained; toxicity prediction
of impurities showed that impurity 7 had high risk of toxicity, all impurity’s genetic toxicity is level 5 with no warning
structure. Conclusion: This article was focused on the method establishment to determine leflunomide impurities by
two—dimensional UPLC—QTof MS technology. The qualitative of impurity was quickly obtained by using 2—dimensional
HPLC-MS, and it is convenient to identify the structure of impurities combining the software. The domestic products’
impurity profile was more complex compared with Sanofi products, which can suggest production enterprises to optimize
the prescription and production process to ensure the quality stability of the drug.

Keywords: leflunomide tablets ; two—dimensional HPLC—MS; impurity ; structure determination ; toxicity prediction
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21 gk - ks rF

— Yk B 1 25 . 2% Tnertsil ODS=3 ( 250mm x
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Tab.1 Gradient elution procedure

FF i) T A TEhH B
(time )/min  (mobile phase A ) /% (‘mobile phase B) /%
0 95 5
3 20 80
6 20 80
6.1 95 5

JT i Sk F: B AR A ESE, B4 L Tk
2kV, PR 120 °C, 250U EE 500 °C, Z5A6hiid 900
Leh™ SREERE Y MS”, #4FH Masslynx 4.1/MassFragment.
2.2 FEAVERWRAS

A IR A 1, I S0 AR v i T R R R
1 mL P25 1.0 mg WIS, F3550, U8t IRERIE T, RIS
23 JefmifE RS HARAe kst

L8 B Al ™ i 5 2 L3R Sanofi 77 i () 4%
Jaik, DL 1, £ Al ™ b 24 B 25 ok, Ho 24
WIRM= 2 HE 2% B . D Bl ™= e A
2, AT IS LA 3T o

U/uv
40 oooj
35 000 &
30 000 (reference preparation)
25 000f-— 1
20 000Gl T
15 0004 \ c
10 000 —
5 0004 (S
0] L. E

A~E. ER 4™ i ( domestic products )
E1 &&WlFmHEREER

Fig.1 The impurity comparison from different enterprise products
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Fig. 2 1D HPLC chromatograms of leflunomide ( detection wavelength
210 nm )
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A.MS B.MS* C. iRt ( fragmentation pathway )
B3 SERRFFRILERRBRE
Fig.3 Mass spectrum and fragmentation pathway of leflunomide
R2 CREKFERRILS TR ATRELEN
Tab.2 Mass analysis and possible structures of leflunomide impurities
U5 e 7T [M-H]" MS® AIRERZE R
min
( peak No.) : (formular ) m/z m/z ('possible structure )
HN- CF3
1 6.45/0.16 CoHNO,CF; 216.027 2 188.032 6. 160.037 6 <\ +C0
0
2 7.25/0.18  CHNO,CF,  232.022 1 160.037 3. 100.930 6 N4®70% +00 +C0,
AT, G0 SR FORFEICE, Al i A4
3 9.57/0.24 C,sH4,05 329.2328 229.1433.211.133 6 #} (unparsed, the MS” spectrum is irrelevant to
leflunomide, and maybe it is excipient )
0 \ HN CN
4 12.62/032  C,H,N,0, 226.061 8 117.045 4,82.029 3 |
N
0
+C0
5 15.61/0.39 CoHNO,CF; 216.027 2 188.032 6. 160.037 6 <\
0
1 SR A - AR (the isomer of impurity 1)
6 20.99/0.52  Cj,HoN,0,k; 269.054 0 160.037 6.82.039 4 /
0
OH
\\\ N CFs
7 35.09/0.88 C,HgN,O5F;5 285.048 5 269.053 0.216.027 1,88.032 0 0\ N
N—
0
8 39.41/0.99  CLHN,O,F;,  269.0540  247.8570,227.043 1,160.037 1 FIER] 43 MK ( the isomer of main peak )
HN CFs
9 16.68/0.42  C,H,N,OF,  227.0432 186.016 3, 160.037 1
NC
0

*, FIELERTINA]29°4 40 min ( the retention time of main peak is about 40 min )
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Fig.4 Mass spectra and fragmentation pathway of impurity 4
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Fig. 5 Mass spectra and fragmentation pathway of impurity 7
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Fig. 6 Mass spectra and fragmentation pathway of impurity 9
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(FEFHRHI A ) A1 Sarah Nexus 2.0.1 ( FEF4eit24
() BEAT I AL BRI, JFAR 4k ICH M7 45 5 J5E 0 %o
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BT

Tab.3 The toxicity prediction of impurity

X Derek Tl Sarah Tl ICH M7 4%

£ . AR A -

. . 2EF 2L (structure ) . ( Derek ( Sarah (ICH M7
(impurity ) ( TOX_Risk ) (TOX_Code ) o o
Prediction ) Prediction ) Class )
N CF3
1 <\ +C0 2.485 rat, SG, Hp eeen eed0n Class 5
0
0 HN—< :)—CN
4 / \ 1 Hp ...D DDDD Inconclusive
N
0
6 / 1 Hp esse e Class 5
0
OH
\\\ N CFs
7 0\ />\< 4 rat, Xr, SG, Hp @800 O000Oo Inconclusive
= 0
HN CF3
9 /\< 1.443 rat, Hp eesn eex0n Class 5
NC

H (note ) : rat: 2P K BB 1% Cacute rat toxicity ) 5 SG: 2% TN % 24 | I 4 08 5% % T 155 ( SGOT and SGPT elevation ) 5 Xr: 78 K B H 47 B0 1

(carcinogenicity in rat ); Hp: JF#14E (hepatotoxicity )
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