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Determination of related substances in urapidil hydrochloride by HPLC
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Abstract: Objective To establish an HPLC method for the determination of related substances in urapidil hydrochloride. Method
Agilent XDB C; (250 mm x 4.6 mm, 5 um) was chosen for analysis. Gradient elution was used to determine the related substances
of urapidil hydrochloride with 0.05 mol-L™" ammonium dihydrogen phosphate (containing 0.02% triethylamine, and pH adjusted to
6.0 with phosphoric acid), and acetonitrile as mobile phase B. The flow rate was 1.0 mL-min™'and the column temperature was
30 °C. The detection wavelengths were 270, 236 nm, and the sample injection volume was 10 uL. The specificity, stability, limit of
detection and limit of quantification, linear relationship, precision and durability of the method were investigated. Three batches of
urapidil hydrochloride API samples were detected by the established method. Results The resolution between urapidil and all other
impurities were good. The limits of detection of urapidil hydrochloride and impurities were 0.059 7—0.090 0 pg-mL™" and the limits
of quantitation of them were 0.198 9—0.299 9 pug-mL™". All known impurities had good linearity in appropriate concentration ranges
and the correlation coefficients were all in the range of 0.999 8—1.000 0. The average recoveries of all known impurities were in the
range of 92.2%—103.2%, with RSD of less 5.37%. The determination results of three batches of urapidil hydrochloride samples
showed that the known impurities and the maximum unknown impurity were less than 0.10% and the total impurities were less than
0.5%. Conclusion The method was simple, rapid and accurate, which can be used to control the quality of urapidil hydrochloride.
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Fig. 1 Synthesis routes of urapidil hydrochloride
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Table 1 Information of urapidil hydrochloride and related substances

P 2R gk =X YR
A 6-(3-chloropropylamino)-1,3-dimethyluracil o] T 2A
GO H*C‘N)i
B
CH;
B 6-(3-hydroxypropylamino)-1,3-dimethyluracil o] T 220
(i 1) H*C‘N)i
041\171 II\{I/\/\OH
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Hﬁi)j\
07 "N" “oH
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E 6-[ [3-[4-(2-hydroxyphenyD-l-piperazinyl Jpropyl Jamino -1, 3- Wee figd 2 I
dimethyluracil Q\O H
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Table 3 Data of forced degradation

&3 SRFIPERREE

2 F4 % C/% 245 D/% F R E% BV BRKRABL Y% EIREAEEIRE%

EEN 0.01 ND 0.00 0.00 0.01 1

[icdlEaN 8.26 5.20 0.00 0.00 0.00 11

ERIEN 0.17 0.03 ND 0.00 0.29 147
AT 0.57 0.11 1.20 0.00 1.07 8
pIAiCETEN 0.13 ND 0.02 ND 1.25 10
150 i 1] 44 0.01 ND 0.00 0.00 0.01 10
e i A4 0.21 0.09 0.00 0.00 0.05 11
ND-F A H

ND-not checked out
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Fig.4 Main degradation pathways of urapidil hydrochloride
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12, 245t A\B.C.D.E.F.G.H.1.J.O W[ # ¥
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3.16%- 0.67%- 1.26%- 1.40%- 3.25%. 2.43%. 45 %
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FZ U217 TN 03 S5 1 A, ] sk g AR, DUAE
W L (S/N)Z=3 THEARSMIBR , LLS/N=10THRE R PR . &5
RLW], FRIR L hr b /K B s PR 9 0.062 3 pgrmL™,
45t A\B.C.D.E.F.G.H.I.J. O ¥ M BR 2 5 K
0.059 7.0.089 0.0.088 9.0.089 1.0.087 2.0.060 3.
0.089 1.0.089 9.0.089 6.0.090 0.0.086 3 pug-mL™";
RS b R ) 2 PR N 0.207 8 pg-mL™, 22 A
B.C.D.E.F.G.H.1.J.0 & &R %> %I 4 0.198 9.

24

0.296 5.0.296 4.0.296 9.0.290 8.0.201 0.0.297 0.
0.299 8.0.298 6.0.299 9.0.287 5 pg-mL".
26 ZMXRER
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Table 4 Regression equations of urapidil hydrochloride and impurities
K /mm I I 44 FR 2R b 5 r 2R PE T/ (ug-mL ™
270 A y=55167.589 2 x—135.041 1 1.000 0 0.198 9~1.988 6
B y=60 594.527 6 x—62.268 5 1.000 0 0.296 5~2.965 4
D y=23751.6373x—1935.731 8 1.000 0 0.296 9~2.968 6
E y=32315.067 5 x—442.105 3 1.000 0 0.290 8~2.907 6
G y=69 453.359 4 x—343.188 4 1.000 0 0.297 0~2.970 0
H y=67132.286 0 x—276.191 0 1.000 0 0.299 8~2.998 0
ERIR L hi b R y=321365.487 9 x—386.677 4 0.999 9 0.207 8~2.078 0
I y=31250.493 7 x—64.043 9 1.000 0 0.298 6~~2.986 0
J y=32304.407 4 x—276.504 9 0.999 9 0.299 9~2.999 0
0 y=26202.4719 x+23.301 8 0.999 9 0.2875~2.8754
236 C y=16160.499 6 x—32.614 2 0.999 9 0.296 4~2.963 8
F y=16921.380 2 x+150.556 1 0.999 9 0.201 0~2.010 0
ERIR L hi b R y=12825.427 7 x+85.505 8 0.999 8 0.207 8~2.078 0
x5 FOMFRKRERTF 3AE M (R EELLC , A K & 4%
Table 5 Correction factors of impurities Jii (RRT1.75) , S F AR 16 IR 7 10 36 % 49 ot R v
RS ey REET RIERT RIERT Bk R B B K 22 9 0.002% (<K0.02% ) , A
nm D R PIE g g 2 5 0.005% (<<0.05%) , 4 W A vk %
270 A 0.59 0.58 0.59 BT
B 0.53 0.52 0.53 18 EHERL
J e 5 55 B R R 1 B MR 24010 me, B 10 mL it
G 0.47 0.45 0.46 A, FE 1243, 2 AN “2.2.37 TR Z4 5 X R O
- 0.48 0.46 0.47 % 0.2.0.8.1.0. 1.2 mL, & A~ ¥R B &0 47 BL 1) 3
S / / / B, NS VA UM R 2 20 B, B AR AH 2 T % Joit B
I 1.04 1.03 1.04 1) 5 & BR . 80%- 100%- 120% 9 {1 3% 5 3 W -
J 1.00 0.99 1.00 F2. 170N B SR AT I E il R T AR, SR A
0 1.24 1.24 1.24 TR T DR B 32 3 43 5o B o vk o B 4% A IR R
236 C 0.79 0.79 0.79 Z i A\B.C-D.E.F.G.H.I.J.0 [ *F 3 [a[ Uk X 5y
F 0.76 0.77 0.77 BN 100.7%-+ 100.1%. 103.2%-. 92.2%. 98.3%-
SRR K / / / 99.3%- 100.0%+ 97.6%- 98.7%- 99.0% 103.1% , RSD

27 HBEERE
270 EEMWRKE 222700 Ml s iR
WE i 7 9, AT & 6 4, #5217 TN 3 %
AT 5E , 2K FH AR 1 B 1) 32 o0 ) R v B %
IR EE, AR N6,
272 PEREEERE BARAR, FAFRH
WA AR R A RS Sk g AT R0 . 4%
HR“2.2.27 50T Bt i I VR 1) 7 32 SPAT L& 6 4
F2.17 TR L 5 AT I E SR A AR IE R 1Y
F RO AR E T B SR AR AR K6,
DL b8 B ], BN 12 43 il B VA R A G H

435N 1.45%1.06%+ 1.83%+5.37%+1.21%+1.55%-
1.01%-+1.52%+0.35%-1.81%-3.52% , HER 5 25 R 1F .
29 TAMER

Iy AAE P KA (5 nm) FEIR AL (£5°C)
WA A B W) 4R BB £2%) G b R K AT
e (£10%) G 5 pHAE A4 (£0.2) (G g —
R E AN CE10%) , LLEAS [R5 0385 4 1) 2%
AT 25 SR il % A 1 53 B R R 2R O AL H I
o SR EEEZRMEREZIHBELT,
ER IR 5 hir 1 R 5 R AT 2% S L 5 2% I TR R S R 8
KT 1.5, &FM T RPN &EEWEL D
T0.02%, W32 7, R WAL F 1 R 4F
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Table 6 Precision results (API external standard method with correction factors)
FE i 44 C/% E/% /% R ARHIHS RRT1.75 RH/% AL
HEM AL 0.013 0.003 0.002 0.006 0.024 4
P Y 2 0.012 0.003 0.002 0.006 0.023 4
AL 3 0.011 0.002 0.002 0.007 0.022 4
M A 4 0.012 0.003 0.003 0.008 0.026 4
AL S 0.012 0.003 0.002 0.006 0.023 4
A 6 0.011 0.002 0.002 0.006 0.021 4
RS R A A 1 0.012 0.003 0.002 0.008 0.025 4
kA2 0.012 0.003 0.002 0.008 0.025 4
U 3 0.012 0.004 0.002 0.008 0.026 4
P s 4 0.013 0.003 0.002 0.007 0.025 4
M A S 0.012 0.003 0.002 0.008 0.025 4
M AT 6 0.011 0.003 0.002 0.007 0.023 4
123518 0.012 0.003 0.002 0.007 0.024 /
12t 22 0.002 0.002 0.001 0.002 0.005 /
x7 WHAMKER
Table 7 Results of Robustness
e C/% E/% /% BRARFIRI/ % B/ % A A%

265 nm/231 nm 0.012 0.004 0.003 0.006 0.025 4
272 nm/241 nm 0.010 0.003 0.002 0.006 0.021 4
FEif 25 °C 0.012 0.003 0.002 0.006 0.023 4
FEIR 35 °C 0.011 0.002 0.002 0.006 0.021 4
I BAH B ¥R LL ] —2% 0.011 0.002 0.002 0.006 0.022 4
I BAH B ¥R LL B +2% 0.011 0.003 0.002 0.007 0.023 4
0.045 mol L' R — &% 0.012 0.003 0.002 0.006 0.023 4
0.055 mol L' R — &% 0.012 0.002 0.002 0.007 0.023 4
pH 5.4 0.009 0.002 0.001 0.009 0.021 4
pH5.8 0.012 0.002 0.002 0.007 0.023 4
=2 0.18% 0.010 0.003 0.002 0.005 0.020 4
= 0.22% 0.010 0.003 0.002 0.006 0.021 4
FRUEZAE (L FE 1D 0.013 0.003 0.002 0.007 0.025 4
FRUE AT (A FE 2) 0.012 0.003 0.002 0.006 0.023 4
W% 0.004 0.002 0.002 0.004 0.005 /

2.10 BXRYIFNE
HU3 U ER IR & v /R JEURE 24, 5 2,217 T R
FE ) A6 AR TR, A% B 2.1 I i 4% 1 AT
5E 5 K F AR AE BB - 32 o0 i IR vE TE B, 25 AL
F8(FE236 nm NIl B A i C.F, H & 4% i 34 18
270 nm Fit%).
3 itig
31 BiEFHEESHK
R R 2 B Hb 7R E A7 it 1 i A o i R 2 B4

o

s

V)

AR CR D, AL B ff P2 AR TR E, 24 5 A
B.F.G.H.I.J.O¥ N & it FEH l ge = A 1) &
HJ5, IR A AN A4 T A 7E € [ 25 4892020 4 i R
WL, AR AR o AE o B 25 ) Lk O i E AR e S5 H
AL HNIP18 b 38 AR FEAT B IE

SE R AT II LA T (P 2 1) 2020 4 R H
A 2y #) JP18 R 5 HE O & A #E WSI1-(X-116) -
2003Z 5% #h B2 5 Hr b R JEURE 24 A S i R A AT
CH A Z5 80 ) P18 Wi A3 R W i 7 6 o T 2 8
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Table 8 Results of related substances
e 236 nm 270 nm E%j;ﬂi%nﬁ %
C/% F/% D% H% B% G/% Ei% A% 1% 1% 0/% ARI%
20042101 0.009 ND ND ND ND ND 0.003 ND ND 0.002 ND 0.006 0.020
20042901 0.006 ND ND ND ND ND 0.01 ND ND 0.004 ND 0.010 0.017
20042902 0.009 ND ND ND ND ND 0.009 ND ND 0.003 ND 0.009 0.027

ND-A H 520042101 i ok U5 T A M 1 ASFERC I 45 R

ND-not detected; 20042101 data fromone sample results in repeatable test

W (TLCOVE , ok i & 5 78 [H 25 1) 2020 4 hit F
CER TR o b7 b 7R ) HE OV W A HE (WS1-(X-116) -
2003Z) (1) 77 27 32 U 5 AH A0 2% S5« 2% it 22 [A] (1) 73 25
B BT AT LA A B 25 0 K, T
VR A s R FR AGE WU 75 vE 3R AT 43 AT, 2B 3 A
R0 B AR R B A A T AT TR I
o, £ 2 M T IE T 43 i 7% %E Agilent XDB C,, 23
(250 mm X 4.6 mm, 5 pm) . YMC-Pack ODS-A C,,
i A (250 mmX4.6 mm, 5 pm) . Analytical
ZORBAX Extend-C, 144250 mm X 4.6 mm,5 pum)
3 AR 2 5 i 4, i T Agilent XDB C 23
£ (250 mm X 4.6 mm, 5 um) K H 4% 5 i 2 H 4% 5
8, Ak, & 2% 3% $ Agilent XDB C,, 1
FE (250 mm X 4.6 mm, 5 um) ; H X, L 0.05 mol-L™!
R — SV (5 0.02% = 4%, iR 1 pH H &2
6.0)- £ 1 W R B AR HE AT 0 FE W BE 5 I A 1
NG F i O TEFT A o R M e /N o 2N
EEAT 72 151 28 35% INf A K o AN B3 A e it HLAE IR
N30 °CHY, fir A 2043 18] 7 & S b, AR 2
31 +0.1 mL-min™"B , 4% 53 (8] 73 85 52 5, PR b, B 2%
1% B 0 S A 2R B 35% i E A5 B 10 min, A
7630 °C, AR R B 1.0 mL-min™ Jy A 540 07 3 .
3.2 RMPEICIEE

¥ 5 AH OG SCHR L E 3 115 2 bR 1 O A
TR 270 nm, CH E 24 3102020 4 i R E A b
o I 33 K A 268 nm, S B I FE B R A5 IR TR R
THE RS (PDA RTINS K, R R
N, BRI IR K 445 AVBD.E.G H.I.J [ &
KB WU K AE 260~269 nm; 2% 5t CF Y e KR
WAKAE 236 nm A, £F 270 nm W B k. Rk,
AR i IR AT SR 5 8 40 5 RO A 5 2% 5 AVB D+
E.G.H.I.J{£270 nm FA#ll, 4% 57 C\F #£236 nm |
ioa/[8
33 BRFRREET

P I R 4R 4 A A L 2

25 2 R I E 5 R R I A R, K
I AR 2 A2 5T A [ i 2% 0 (24 53 C R0 B, #1041 W
N R 1 R JEURE 2 6- 37 fid I i iy 2 7 A A% R
C AR F AW R~ A E. TEA M T2
JR AR AR T, ARG L2 45 AVBLFL G-
H.J O S ARAG H , BRI ASKe B fif 4% 3 % )5t €D \E &
BT 2R 2% o LVE e e kot , At 2R B AR A
JERF 8 R H 5L

E R [ 24 1) 2020 4E R R E 1 bz b R AR
TR FEATR L 0.5%, B 24 BR BEAF I 1.0%; ¢ H
AZJHNIPI8 FR AL E , B B FE AT T 0.5% 5 13
bR AE R RIE , B AR I 0.5%; RIS 455 A\ H
24 il A R SR B P 2 (ICHD (19 4 5 R
DU, s ) 36 2 2 4 b /R FR 24 B CLDLE LTI FR
& A3 I 0.15% 5 B AN S RN 2k i A 1598 T
0.10%; =k R A3 IS 0.50%

AT 9T 37 1 HPLC A5 9 Joi I 5 5 v R A
AL T FE, AT AT E R 1 R R R A G
VIR &, TN SRR S B R JRURE 24 (1) 5 2 4
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