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Identification of related substances in ambrisentan by LC-MS/MS
CHEN Leilin', SONG Min', ZHANG Ge', WANG Lei’, HANG Taijun'”

" Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009;

? Jiangsu Jiayi Pharmaceuticals Corporation, Nanjing 211106, China

Abstract An LC-TOF/MS and LC-MS/MS method was established for the identification the related substances
in ambrisentan. HPLC separation was carried out on an XBridge C; column(4.6 mm x 150 mm, 3.5 pum) with
linear gradient elution using a mobile phase consisting of acetonitrile, water and 0. 15% formic acid. The struc-
tures of the related substances were identified by electrospray positive ESI high resolution TOF/MS and MS/MS
spectra, and verified further through reference substances. Ambrisentan and its related substances can be separa-
ted with the established HPLC conditions. Ten related substances were detected and identified. The established
method is useful for the identification of related substances in ambrisentan. The results obtained are valuable for

its manufacturing process optimization and quality control.

Key words ambrisentan; related substances; LC-TOF/MS; LC-MS/MS
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Figure 1 Chemical structure of ambrisentan
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Figure 2 HPLC chromatograms of ambrisentan and its stress tests so-
lutions

a: Mixed impurity references solution;b: API( AAL140601 ) ;c:Test tab-
lets( TAL140801 ) ; d: Reference tablets; e: Acid hydrolysis; f: Alkaline
hydrolysis ; g: Oxidative degradation ;h:Thermo degradation
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Figure 3 UV absorption curves of ambrisentan and its related sub-

Related Substance 1

Related Substance 2

Related Substance 3

Related Substance 4

Related 5

Related Substance 6

Related Substance 7

Related Substance 8

Related Substance 9

Related Substance 10

Ambrisentan

240 280 320 360 400
A/nm

stances

YoE | FEAR YR = T DU MS/MS R F K 2 B
B CLATT Fir A 24 A AL ] 11 rh g 4 667 502 Sy mf
REPERCR M1 B0, [A] B L A7 e Al i vl ), I 45
B XF BRSO BRI E A S T S50 . £ R
ORERA N TN A SIS WA E LR = S

Table 1  Structures of the related substances in ambrisentan identified by LC-TOF/MS and LC-MS/MS

N Molecular ion/  t,/ Ton Diff  Fragment ions Chemical Chemical Proposed
o (m/z) min formula (x10 -0 ) (m/z) structure ermicat name origins
1(A") [M+H]* 2.2 C,H,N,0,8* -10.74 125, 0 CH; 2-Methanesulfonyl-4 ,6-dimethyl- ~ Starting material
187.053 5 107,82 _ B rimidine
H;C %—QN:} Py
CH,
2 [M+H]"® 9.6 C,,H,,NO" 6.64 195,167, HO 2-(4-Amino-phenyl ) -2-phenyl-  Degradation
212.107 3 134,106 /‘J\‘ ethenol
H,N ‘ :
3(B*) [M+Na]* 13.9 C4H,O,Na” -0.01 219 2-Hydroxy-3-methoxy-3,  3-di- Starting material
295.093 7 HO' gleH3 phenyl- and degradation
O propionic acid
4 [M+H]* 19.3  C¢H, N0, -7.27 149, (4,6-Dimethyl-pyrimidin-2- Degradation
167.082 6 126,85 H)k/ojl/ Ny s yloxy) -acetaldehyde
N~
CHj
5 [M+H]*  27.4 C,H,N,0; -0.31 329, Q o 2-(4,6-Dimethyl-pyrimidin-2-  Degradation
347.139 4 303,125 OH  CH; yloxy) -3 ,3-diphenyl-acrylic acid

(6]
ana™
CH3

6(C*)  [M+Nal® 277 C,H,0,Na* 0.16 205,197
309.109 9

Qe
(6]
o"

2-Hydroxy-3-methoxy-3,  3-di- Impurity in start-

) phenyl-propionic acid methyl ing material
CH, ester
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( Continued )
Molecular ion/  t;/ Ton Diff  Fragment ions Chemical . Proposed
No. . 6 Chemical name .
(m/z) min formula (x107%) (m/z) structure origins
7(D") [M+H]® 28.1 C,H,,0" 0.05 105 0 Diphenyl-methanone Impurity in start-
183.080 8 ing material
8(E™) [M+H]* 35.3 C,H,0," -0.13 223,195, 0 3, 3-Diphenyl-oxirane-2-carbox- Impurity in start-
255.102 6 167,105 O,CH3 ylic ing material
O .
O O acid methyl ester
9(F") [M+H]* 572 CuH,N,0" -7.33 179,125 O 2-(2,2-Diphenyl-vinyloxy) 4,6-  Degradation
303.150 1 CHs dimethyl-pyrimidine
- N=
0=
gt
CH,
10 [M+H]* 67.5 (4 H, NO, -1.05 179 (2,2-Diphenyl-ethylamino ) - Degradation
436.227 9 acetic acid-2,2-diphenyl-

ethyl ester
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Figure 4 MS/MS spectrum of ambrisentan[ M + H] *
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Figure 5 MS/MS spectrum of impurity 2[ M + H] * (m/z 212) ion and its fragmentation mechanism
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Figure 6 MS/MS spectrum of impurity 3[ M + Na] * (m/z295) ion and its fragmentation mechanism

KW JF 4. ESIT-TOF/MS 5 m/z 167 [
[(M+H]" . m/z205 [ M+ K] Fl m/z 333 [}
[2M +H] " ,ESI™-TOF/MS 5% m/z 331 [ 2M —
H] ™A A Y B 4 (M + H] ™ B fE6f BT &k
167.082 6, 585 T3 CH,,N,0, * #H 5 ; MS/MS 4
fIEWE B8k m/z 149 (126 85, HEMHE IR 24514
T BRI AR e 1] AR 5 e S AR IR

126

85

149 167

LI I S E N I R B B R B R

50 100 150
m'z

HAAR > o L 22 S A4 A 212 M 22 T
AR — A PP B, JFC A P Y AR e e T 2R
Jii-2 T BRI e ph T AN I A S o
SN R AR X 22 37 AR IHET RS IR 2
A PRI T B, A 7 DL LA o SN A S
Jot 4 DB AR SR AR BSEOR 2R PR IR R R
LR TR AR A AT (7)) o

H H
+ +
OA/OTN\ CH; HC%/OYN\ CH,4
N ~ N A
CH; CH;
m/z 167 m/z 149
+
04\,0 HCy O~ NH;
) T
HN Z NH
CH;3 m/z 85
m/z 126

Figure 7 MS/MS spectrum of impurity 4[ M + H] * (m/z 167) ion and its fragmentation mechanism

A W) 5. ESIT -TOF/MS 458 m/z 347 1y
[M+H]" m/z369 B[ M +Na] ", T5AH KPS
(M +H] " HERA BT &k 347. 139 4, 581X G,
H,, N, O, " #f L ; MS/MS FEAE#E Fr 2§ + m/z 329,
303 125 52y Az IHER S 06 F AH [R], HE DU S B 1 4%

PF T Zsr IR 25 T AR A A 38 A R IR A
AR 227 HE I LT RS R A AR BB B 5 4
PRI K LR LR T 2 ARk 1 DA EEI . %
A WIS 2 Sz A SHARA IR 2% A T I 2 H
AL (15 8)



547 BH 1

MR e PR, 55 0B R S %

S A 6

WY 9. ESI*-TOF/MS |15 m/z 303 Ay
[M+H]" . m/z325 B[ M + Na ] "l m/z 341 1Y
[M+K] " A4 9L M + H ] ™ i ot i
A 303. 1501, 58 173 C,, H,,N,0 " A ; MS/MS
FROUERE R BT m/z 179 125 HEAMRRAE R it

329

301 347
125 T |'
T |I T T T [ T T T 1 [ T 17T

100 200 300
m'z

2 OB EANOR BN TR] (2 = 57. 1 min) B 545C
Yyl B0 B h— B, SOBRIEA Y 9 SRS A
TR R 0 R S 1 7= ) 2-(2,2- R JE- L M

k) 4,6- “HIEEIERE(IK 9) .
e
OH CHj
- N—
S TS
CH
m/z 347 : m/z 303 :

| \
Q 0\+ CH;4 Hz+0—<\:j}

— N=

0—(\:2
O M,

m/z 329

CH;
m/z 125

Figure 8 MS/MS spectrum of impurity 5[ M + H] * (m/z 347) ion and its fragmentation mechanism
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XY 10 ESI* -TOF/MS 1175 m/z 436 1)
[M+H]"Flm/z458 f[ M+ Na] * 154 ) i
10[ M + H] " f7ERf T 436. 227 9, iy T i s
]G, AR 1 /0, i 5 78 -2 Gy Hiyy NO, ™ AH B 3 MS/

S FRIEWE 7 B m/z 179, 5% 5y A I Horp—

179

436
LI I e e e

100 200 300 400
mz

o A
TN
0

AR B AR o 58 M e R R AC I8 K A X 42 57
AR LT HEWE BT H R 5 A B F1-NH,
-OH T8, 25645 A 0 ) 24 A BIL I, 4 00 A o6
P 10 Sk %2 37 A 30 5 R o SR B

(KEl10),
O CH

m/z 179
m/z 307

Figure 10 MS/MS spectrum of impurity 10[ M + H] * (m/z 436) ion and its fragmentation mechanism
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Figure 11 Degradation pathway of ambrisentan
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Figure 13  Extracted ion chromatogram, probable structure ,representative fragmentation mechanism of m/z 395 of oxidative test related substances
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Figure 14 Extracted ion chromatogram,probable structure, representative fragmentation mechanism of m/z 365 of oxidative test related substances
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Figure 15 Extracted ion chromatogram,probable structure, representative fragmentation mechanism of m/z 363 of oxidative test related substances
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