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Identification of related substances in sulfadiazine
by UPLC-QTOF-MS

LILu', LIAO Nai-ying”

(1. Guangxi—ASEAN Test Center for Food and Drug Safety, Nanning 530021, China;
2. Guangxi Medical Collage, Nanning 530023, China )

Abstract Objetive: To elucidate the structure of 12 related substances in sulfadiazine by UPLC-QTOF-MS.
Methods: UPLC-QTOF-MS was adopted to analyze the structure of the impurity based on the fragmentation
behavior of sulfadiazine and its impurity. The separation was performed on a Waters BEH C,5 column ( 2.1
mm x 100 mm, 1.7 pm ) with the mobile phase of a mixture of 30% acetonitrile and 70% 10 mmol * L™ ammonium
acetate solution. Flow rate was 0.2 mL * min~'. MS was performed under positive mode with the mass range of
m/z 50-1 000. Results: The structures and molecular weights of the related substances in sulfadiazine were
identified. Conclusion: The hyphenated LC—MS method is useful for the identification of related substances in
sulfadiazine. The results obtained are valuable for its manufacturing process and quality control.

Keywords: sulfadiazine ; related substances; TOF; MS spectrum of impurity and fragmentation pathway ; structural

identification

* EEEH Tel:(0771)5616035; E-mail: 147789539@qq.com
F—1EHE  Tel:(0771)5578900; E-mail : 476062357@qq.com

AL Ha i

| S |



| T T

(J‘PA HY WK

——

Chin J Pharm Anal 2019,39(12)

2149 -

i Jiiz W5 WE ( sulfadiazine ) i N—-2— BENEFL —4— 2
FEORTH FR e, J rhehs e , & — it )32 AT
2511 HA R Ry U R A B 1 B 4 5 3 F
RELAS: I 25 BRI o it g s g 0 o =2 o S BT e
R XA A AR R, T R T G S A XCBR AT il 8 3K 1A
PR A A B R B R VAT L R i SR
5 T (b e N R SR 25 8 ) 2015 4F Jig ( ChP
2015 ) E 25 M ( BP 2017 ). 35 E 25 M (USP 40 ), Bk
Y258 (EP 9.0 ), B ChP 2015 MY AT 54 Tk A
T, It HHG T 5 A ST (45T A 24T B A4
C. 2%l D Z%JT E ), i HIZ I BP 2017 X fisf il s e
JECRE 2 R4 T AT S SRS A 1 v A B 56D PR P i
WE JURF 25 B Aar 2 BT A 25T C 4% 5T D Ab, i ki iy
HABARFR A XY T A R 259 0 it
SERE ) IAT W TR AT, B 2 v A ek
FEXT 12 4N W) 2 17 UPLC-QTOF-MS 45 4 45
o B A — G A B A B0 A O T RS
Wiy B FOT R (R B, PR PR ks
PR B 15 B, RS A R 2 e 7 T8 R
B UL T SR O = R L AT R Ak 2R 5 .
TR K, T R e e SRR 24 [ A e T2 R
RS K
1 XE5RHE

Waters XEVO G2 Q-TOF ¥ A JF % B¢ JH 1%;
Waters BEH C (2.1 mm x 100 mm, 1.7 pm ) {635 4F
HEEE#Eh XD205DU HLFRKF (0.1 mg ),

it e s g JEOREC T KA, #iE 5 170206, 170511
170708 ) 5 X e it ik e et i (e el 2t 245 ot s 2 F 9
B, it 5 100026-201404, & & 99.7% ). 4% i A (2~
2, 3 2 1E ) ( Stanford Analytical Chemicals Inc, it 5
AL170221-13, 75 1 98.9% ), 2% it B ( X 4 3% 75 il /% )
(£t 245 b A F 5 B, 1L 5 101180201001, 75
T 95.1% ) 2= C (K ) (b 24 Wi e iP5
B, it 100412-201302, 7 1 92.0% ). 445 D (e )
(£t 245 b A BF 9 B, 1L 5 100024-201103, 75
15 99.8% ) ; K A K (S FE/NF 0lus em™),
NSl (BRI AA F] L LS TA046630 ),
oA A pr 4t
2 KWHE
2.1 UPLC-QTOF/MS &

K H Waters BEH C,g f435% 4 ( 2.1 mm x 100 mm,
1.7 pm ), L Z i =10 mmol - L™ TR £ 7%5 W (30: 70)

KA, W 0.2 mL - min”', #ERERE 2 uL; FTiES
B SR ESI B U8, 1E B a4y =X, B
mlz 50~1 000, FIH ] 0.3 s, BE %5 L K 2.5 kV, #fEfL
HL TR 25 V, 2 FRE 500 °C, EHEFISE(N,) T
#800L-h",

22 W&

221 PSR WU NE R 10 mg, K
FRAE, 100 mL sfH A A LR 1 mL (%
fiff, I A S AR B B 2 B, B850, IOl pmT i v 24
9 0.1 mg - mL™" LSRR

222 ZR UG PR G o BB Y M E 2 BT A
Fe B AR R CL 2% R D IE A, 4 i n & AR AR
V1 L A A FH O S0 A AR R BT VR 25 15
ug mL™" 4R TG IR AT

223 BRSSO R e R B HEA TR R (1
mol * L7 TR 1 mL, 60 min ) 3&H% (1 mol - L' &
FALENA 1 mL, 30 min ) 58484k (109% 33480 A%
¥ 1 mL, 30 min ), & (105 °C, 1 d) FHEIE (4 500
Ix, 1 d) SEMERREMRS , P “2.2.17 TR )5 i B il
B SR

3 FHR5ITE

3.1 AR A

3 B S S VRORT R A, F 2.1 TR
AT , 75 2 s e ] (DLIET 1), 43 5P 45 £
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B FER IR S5 N B AR A I 1.3.5; FER
RN F B A XY 1.2.6.7.11; £ iR
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A R Ctest solution ) B. B3R (acid destruction ) C. Bl IR ( base destruction )  D. B ALIEIR (oxidation destruction )  E. 5 IR (heat

destruction ) F. YEIEATER ( light destruction )
El1 HX¥ERHPLC BiEE
Fig.1 HPLC chromatograms of related substances
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Tab.1 Accurate mass measurements for impurities in sulfadiazine

X T W SRR B e
Oestntact imin Comntin (nimneimas) oot (o st T
substance ) formula ) mlz mass ) m/z x 107 (M5 fragment fons ) miz
1 1.4 C H;,N50587 294.066 7 294.065 5 -4.0  230.199.185.151,135,108.96.92.80.65
2 2.3 CH;N,0,8 215.0599 215.0597 -0.7 156.,108.92.80.65
3 2.6 CeHyN,0,8" 173.036 6 173.037 9 2.5 156.108.,92.80. 65
4 32 C,H;;Ng0,8" 413.1152 413.1139 -39  318.293.254.198.156.134,108.96.92,80.65
5 3.7 CHgNsO5S" 295.086 8 295.086 5 -0.5  265.201.200,172. 124,96
6 49 C,HN;" 96.055 4 96.055 6 1.1 79
7 6.5 C,oH,; | N,058° 267.054 5 267.054 6 -0.1 201,156,112,108,92,80.65
Tl e 7.1 CoH 1 N,0,87 251.059 4 251.0597 1.1 185.156,108.96,92.80.65
( sulfadiazine )
8 17.2 CoH,5No0,S," 500.093 2 500.091 8 -2.9  405.357.341.266,250,186,156,108,92,80,65
9 19.2 C,oH},CIN,0,8" 285.0223 285.020 8 -5.4 189.158.,142,126, 114,98
10 19.4 CoH; N,0,87 251.059 4 251.061 5 -7.0 185.156.,108.96.92.80.65
11 20.1 CoHyN,0,8 281.037 4 281.0339 -5.0  235.217.185.169.150, 140,122
12 21.2 CyHyoN;0,8," 484.086 8 484.085 6 -2.8  389.341.325.261.246.182.168

SR A B2 T TS AR e e e B2k SO, PR RE A
AR , XA A SR AR I I 2 A 5 ) A R A i
WER O M AT TR T A S K
Az S-N BRI BT U0 Z FE AR I PH 23 15 IR, il T
RPN A 28 e (I P A, 0 fil SR A A SR
W51k C-S BN, e S EURMIERY SO s A
Z o WK ZHBE ISR IA 5 MR IERE A
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Fig. 2 Possible fragmentation pathway of sulfadiazine
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Fig. 3 Possible fragmentation pathway of related substance 1
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Fig.4 Possible fragmentation pathway of related substance 2
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Fig. 5 Possible fragmentation pathway of related substance 3
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Fig. 6 Possible fragmentation pathway of related substance 4
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Fig.7 Possible fragmentation pathway of related substance 5
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Fig. 8 Possible fragmentation pathway of peak related substance 6
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A2 25 4 EU B e i e 22 7 14> OH A BRAR 3k, i
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B 235 ) il 5 O e R b A At BOAR 3 T R
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Fig. 9 Possible fragmentation pathway of related substance 7
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Fig. 10 Possible fragmentation pathway of related substance 8
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Fig. 11 Possible fragmentation pathway of related substance 9
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Fig. 12 Possible fragmentation pathway of related substance 11
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Fig. 13 Possible fragmentation pathway of related substance 12
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W E LR B M SRR T B AR, TR IR A T AR S B
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R4 T i i e WE TR 245 A DG ) TR A RN E 1) A
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Tab.2 The content results of the related

substances in sulfadiazine

GBS/t Hit*5 (lot No. )

H)E ( impurity

(T

( No. of related .
assignment )

substance ) 170206 170511 170708

1 A H1 2% i (unknown 0 0 0
impurity )

2 Z&J5 C (impurity C ) 0 0 0

3 L5t D ( impurity D ) 0 0 0

4 A 1 4 T (unknown 0 0 0
impurity )

5 A F1 44 5T (unknown 0 0 0
impurity )

6 Zeli A ( impurity A ) 0 0 0

7 A J1 244 5T (unknown 0 0 0
impurity )

8 HKH1 %% B (unknown  0.011  0.015  0.014
impurity )

9 K% B (unknown  0.035  0.042  0.041
impurity )

10 1 Z% 5 Cunknown  0.055  0.051  0.067
impurity )

11 A 1 7% J5t (unknown 0 0 0
impurity )

12 A 1 7% J5t (unknown 0 0 0
impurity )
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