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W E: BN B EsMEREk (HPLC) - FRFIREIIEE (DAD) JEIE - FEnt e R 2 0 i . 53k
{5 Fl Waters XBridge Cag ik (250 mmX 4.6 mm, 5um), JishtHA 10 mmol/L BEERE — 81 (B A pH EE 7.5) - FE,
BV A 225 nm (2,4- & FEMEnE . 2,6- & FEMENE ). 260 nm (4-FFEALNE); AR E 1.0 mLimin; F:iEA
35 °C; HEFER: 10 uL. Z5R  4-FFEEune. 2,4- & FEME. 2,6- & IEMLIEE 0.01~2.00. 0.01~2.00. 0.06~2.00 pg/mL
LMERRRIF. 4-FHEME . 2,4- ZGHEMENE . 2,6- —Z SL0LE 1P EICER 7578 99.6%. 97.5%. 102.7%, RSD fHZ77HN
4.6%. 2.6%-. 3.5%. L5t ESLMOTEIRERE. MR REGER. TR, wH T 2SR R 1 R R
KRR 2-FEMERE; 4-ZEEMENE; 2,4- SRAENERE; 2,6- FFENLEE; A XY; HPLC-DAD
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Determination of related substances in 2-aminopyridine active pharmaceutical
ingredients by HPLC-DAD
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Abstract: Objective To establish an HPLC-DAD method for the determination of related substances in 2-aminopyridine active
pharmaceutical ingredients. Methods The analysis was performed on an Waters XBridge Cis column (250 mm x 4.6 mm, 5 pum).
The mobile phase was 10 mmol/L dipotassium phosphate (pH value was adjusted to 7.5 with phosphoric acid) - methanol with gradient
elution. The detection wavelength was 225 nm (2,4-diaminopyridine and 2,6-diaminopyridine) and 260 nm (4- aminopyridine), the
flow rate was 1.0 mL/min, column temperature was 35 “C, and injection volume was 10 pL. Results The calibration curves of 4-
aminopyridine, 2,4-diaminopyridine, and 2,6-diaminopyridine were linear within the concentration ranges of 0.01 — 2.00, 0.01 —
2.00, and 0.06 — 2.00 pg/mL, respectively. The average recoveries for 4-aminopyridine, 2,4-diaminopyridine, and 2,6-diaminopyridine
were 99.6%, 97.5%, and 102.7% with RSD values of 4.6%, 2.6%, and 3.5%, respectively. Conclusion The method is simple,
accurate, sensitive, and specific, and can be used for the quality control for 2-aminopyridine active pharmaceutical ingredients.

Key words: 2-aminopyridine; 4-aminopyridine; 2,4-diaminopyridine; 2,6-diaminopyridine; related substance; HPLC-DAD

MEsEdt ERUS 7 HABORMNCE T RON, Hit B R, ZEREHEER. aROTRE G,
WE o 73 L EATRFIRIOVE T, AEIENE o MZIATZAEY) DTG, AT S EMAEIEL, X G iIEA
TERE R TEPRREA LG . et HE RS THAILERONEFIIP @R, 1 HAAEZY)
SINHEH M, 2-ZBEME RIS, I S RSO IR BT S8 AT 2 (K L FH 51, AT 7
MWARF R BCRIZ GRS OUAAT I AL, GTEREE IRHE 2- R IE ) i 4 T MU Bk =, R
T 2- ML (A SR B ISR KT, AT S5 HPLC-DAD XU AMREIIE 2-28 Fmtne J5 st

s BHA: 2022-04-22

HemE: MEZTREIHE (HAP201901)

TEEBMN: kekpy, &, TR, Bit. E-mail: tsl-zhanglvyin@tasly.com

HBEEE: BN, B, MRAHES TN, i+, E-mail: tsl-tanghai2020@tasly.com



EIYBRE Y 20224118 AR & 5l A&

Drugs & Clinic

Vol. 37 No. 11 November 2022 « 2491 -

A FEMEE . 2,4- T FEMEE . 2,6- —adEkE, [F
ISR FH B o) BRI e oA A S, @ SE i
BRI e REUES. TEME, AT 2-
GHEIERE JFR 2] 1) i AR .
1 UES5RG

UltiMate 3000 7 (DAD) = 20 AH 0 3 A%
( Thermo Fisher , Chromeleon ff it T. /E 35 ),
XS105DU AT K (i 4y 2 —, HEkes) - 46
FIZAXER) ), MS204S/Z ST B 7RV (Jior 2 —
MERFH) - FORI A8 ) 2-F AR meme I (b5
RH108229, Jii & /r%0>98.5%). 2,4- & LMt iE st
fRan (b5 ATX525, FiES-E>97%), W HEEAS
P2h; 2,6-—ZEntiEx i (bS5 C1921112, i
BT H>98%), W EH BTHL T 5 4-28 S nHme xof HE & (it
51831044, FiE>E>98%), WIEFTH T 2-%
Femme b7 kL 25 (b5 20190310 . 20190311 .
20190312), W H L BURE FH THR AR FENE
Wl (fEE Merk), BERRE B N4 HTal (Bird 1),
KN4tk
2 FHEE%ER
21 BIEEH

Waters XBridge Cig fEiti#1: (250 mm X 4.6 mm,
5 pm); VA A 10 mmol/L MR A 8 (IR
pHAEZE 7.5) (A) - HEE (B), BEYEEL[0 min,
95% A—20 min. 60% A—30min. 20% A—31 min.
95% A—35min. 95% A]; Rl KA 225 nm (2,4-
TUEEMEE . 2,6- & FEMEIE ). 260 nm (4-ZFE
BE): AR E 1.0mL/min; AN 35°C; HEHEE:
10 pL. EZEIBRMT, SHTHSBEEHRT
1.5, HILEEHREIHKT 10 000,
2.2 miRHIHE
221 MR (ZHEFD st A-B (951 5),
222 XPHESIAMR T B 2-B N e o HE ol A 4-
FEMERE . 2,4- " FEMERE . 2,6- L FEMEmE Xt
EE, WEWE, HWMBRSREITC &R, Hilk
EHRHEANZIN 1 pg/mL FIFER
2.2.3 XTHEGATRIT B 4-ZEnkne . 2,4- & L
WE .\ 2,6- U JEMERE X I S R, REE, MR
WIEARIEE EMRE, B S S4 28 1 pg/mL 1)
B
224 ARECEAWR B 2-E ke IR R 2SR, R
WHRE, FARREBA AR % 1 mg/mL (3

225 HEXHEH FEREI 2-ZEnnE 5k
PR A OE R, FRBRE B R, IR 1
ng/mL FIEEH -
226 REEMW B A-ZIEMENE | 2,4- 2 FENERE |
2,6- G o ALk st U T 2- 0 R b i o R %
&=, FRMBIH L) 2 ng/mL (R AV
227 BEASINPRETR B 2-Z Bk S5k} 20
H, WERE, MNBGHEREE, AmRERE=
Fike, WIS 2-ZEMnE 1 mg/mL A4 4-Z L
e 2,4- S FEMEE . 2,6- A FEMIE S 1 ng/mL Y
PR
23 ETRMIAE
231 EFEMEREE o 4-ZAENE . 2,4- 5
FENERE . 2,6- 2 FEnt e I SOE R, R B
B 10 pg/mL BRIV, VR 20 I i i X
FEBA L ARSER T ESER (IS
20190312). HLiX S bRy (4% 20190312), &
JCHERE, ot E], WK 1. g5RKE, FTHE
FIXSME T T, S H 02 05 B ER A 2K,
232 BINALS  HU 2-Z R Rk A (A
5 20190312) 443, %%125mg, HA 25 mL Fiil
s, AN 1 mol/L EREREEWE 2 mL, 7K 80 °C
E 8h, HFl; A 1mol/L A ALENVER 2 mL,
/K 80 CHikE 8h, HFAl; I 3%t E A 2
mL, /K% 80 ‘Ci & 1.5h; fnsk 2mL, 7Ki% 80 C
JE 8h, BEATER. Bl SAAAN RN, B 2-2
ne e i B AR I LA, T B 4500 Ix O RS 2d
HEAT GIEREIR, BXLZ) 100 mg, FEEFRE, B 100 mL
g ik ) 711 D Y 2 L B2 NS QAR N i ey
ZIRE, #R5), HERRNISE. 45 RFH 2-F ke 5k
AR IR TR Bl Ak JEIR M N
FaE, ERMKAE Fr=E— e P, &% B A
JRZIA) ZR 5 F U2 M REA B, kT
1F 90%~110%, ViBH ik B A Re e nEe /), &
F T 2-F S g (A .
2.4 NPRFIE =R

BOGHE SRR T, BB, 24 SIN 2174 10
B, 2-ZFEMERE | 4-ZIEMENE  2,4- —FEMENE . 2,6-
SN 52 &R 4379 0.060. 0.010. 0.010- 0.060
pg/mL; 4 SIN 204 3 I, 2-ZBEnbng ., 4-Z Lt
WE . 2,4- B FEMEIE . 2,6- S LA IEAS I R 2 551
0.015 0. 0.002 5. 0.002 5. 0.015 0 pg/mL.
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Fig. 1 HPLC chromatograms of blank solution (A), reference substance I (B), sample (C), and sample added reference

substance (D)

25 LMHXRER

HWORE L, INFRRERORRE, o 0l & 2-3
BEmtne . 2,6- —ZHEALE % 0.06. 0.60. 0.80. 1.00.
1.20. 2.00 pg/mL DA K &5 4-Z IR | 2,4- - Z kit

E#% 0.01. 0.60. 0.80. 1.00. 1.20. 2.00 ug/mL ]
AN IVAE, BERENE W AR . DA R
MEALKR, VEHIAUNANR, ShlbrdEihZe, TH&EA
JifE, WK 1.

F1 ZMXFR

Table 1 Linear regression

5 EEpyE r LR (pg mLY)
4- Kb Y=98.757 2 X—0.223 9 1.0000 0.01~2.00
2,4- g kg Y=167.033 2 X—0.393 4 1.0000 0.01~2.00
2,6- g kg Y=23.0752 X—0.149 7 0.999 9 0.06~2.00
2-g8 Bkt Y=52.1315 X—0.688 7 0.999 8 0.06~2.00

2.6 [EIUEERINLE

K % PR 2- Rk mE JE R 25 AR R (Hk S
20190312) &, 43 B RS % 40 IR
NEEMRWE. 1.0. 1.2 wg/mL B ECRER, 3t
FEME, ot ll, tHEER, 25 4w 5t
WE . 2,4- B FEMNE . 2,6- Z FEALIE (1) [l R
235924 99.6%.97.5%.102.7%, RSD 1# 73 1 4 4.6%-
2.6%. 3.5% (n=9).
2.7 BEERE
271 {XEREE AL BOM RS T, &L
FE6 I, RGN, 450 4-2 B ME . 2,4- 2%
FEREIE | 2,6- G HEnth g | 2-5 FEAnE (5 B I E) RSD
1873514 0.050%. 0.043%. 0.026%. 0.016%, W
1 RSD {H. 4374 0.14%. 1.3%. 0.76%-. 0.78%.

272 BEEMRKE  xFRSIER T AR SRR
&R 1, 2-ZFEmbne JER 2GR0 (s
20190312) “FATHECHI 6 HiEM, FHARIKFRRE XS B
(8 BTV, L 6 s 2- ke R 2GR
(fit*5 20190312) ~FATHCH 6 i, #BEFEIE,
SRR, 6t R A R R AN — 3G 6
I HEARSIIbR I R, A-Z R 5 & 5> 20 RSD
BN 2.2%, 2,4-—FFNEhE iR %0 RSD {H
1.5%, 2,6- — 2 B AhiE (1) 5T & 4> 4 RSD 19 0.57%.
273 FAREEERE 1% 2.7.2 TR SER A
Be], FRFEII AT A B AN ] AS[E AR
TAE, sk EigE, SR ER, 12 04 ints
T A-S FENERE | 2,4- G FEmLeE . 2,6- g ek
WE ¥ 57 % RSD {E 7 7114 4.5%. 1.6%. 4.2%.
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2.8 FREMIAIE

B i 25 I A 0 BRIV T« A AR (Ot
5 20190312). LS InkRIE R (Ht5 20190312),
T=IRCE 0. 4. 8. 12, 24, 48h, #FEME, 12
SIS, g REIRX IR T 4-2= R
2,4- "B FENMERE . 2,6- A FEMLE . 2-Z FE AT IE UG 1T
LK) RSD 154354 0.41%- 0.42%. 1.3%. 0.34%;
PR S A SR T 4> 50 RSD A
0.28%, HoAthfie K #2785t 57 21 RSD fE 4 0.83%:
PER S INPR AR 4-ZFEnE . 2,4- R |
2,6- LML e I AL RSD {438 0.24%.
0.29%. 1.8%. 25 SRR XTI T ¥ il il Vv
AR S IIPR A VRTE =R N CE 48 h e
29 fitAMEIRLE

P 1) 25 T ) ) R VA T R T R (it
5 20190312). i inARIE R (k5 20190312),
Iy W EANE pH . (7.5+0.1). FEiR (35+2) C.
AR (1.00£0.05) mL/min. #ll3 K (225+ 2,
260+2) nm. AS[E] 5L FE[ Waters XBridge Cis
(250 mmX4.6mm, 5 pum). Thermo Acclaim™ 120-

Cis (250 mmX4.6mm, 5pum) ], BEEEME, 03
Rk, S5 RERX IR A AR R 4= E . 2,4-
TEGEMENE . 2,6- R FEMENE « 2-F kg I T AR
RSD 15754 4.5%. 3.5%. 3.1%. 2.9%; i
TR 4-Z SR E i = 2> 0 RSD fEA 0.42%, F
ity Fi K BA A% 5 o B RSD B 3.7%; A i
PRIV A-S FEME e HY W (8] 1Y) RSD {EK 3.4%,
SEEXIRT 1.5, BE ) RSD {H4 0.46%:
2,4- " SE ML nE H WG ) [¥) RSD B 4.0%, 7 85 %
YIRT 1.5, FE2HH RSD fHA 1.1%; 2,6- %
FEIEmE IR 18] ) RSD {HA 3.6%, 43 B IR T
1.5, JRES%H) RSD {H4 0.81%.
210 HmNE

B 3 4t 2-S FEnk g J5URM 21 i, AR C R 2 47
VE R I, R PC 23 A ) ) RE S VT
[ GRS B SRR, HERRN e i T
BUE, dskEibE. KA E 2- 2 H ke 57
R 4- ML E | 2,4- S FENMEE | 2,6- 2 FEMERE,
[F IR B B ok BRI e 2- 2 bk e Ji k) o A
BHXRYIFR, ERIE 2.

F2 2EEMEENEHEEDRNUEER (n=2)
Table 2 Determination of related substances in 2-aminopyridine active pharmaceutical ingredients (n=2)

. 5 0%
fess 4RI 2,4 — LM 2,6-— A IEILIE F AR AR
20190310 0.05 0.002 — 0.02
20190311 0.05 0.003 — 0.02
20190312 0.05 — — 0.02
—ARAGH
—not detected
3 e R G SR L BT, A BT 40

31 MK ICRIIERE

A- S ML WE I s RIS KR 206, 267 nm,
2,4- S FEMEE 1R B RSO KA 223,263 nm, 2,6-
T FEMEmE IR B R Kl 206, 234, 310 nm,
2- 8 FE ML I (1) e KRS e 195 229, 290 nm.
H B KRS K AT Y, e VR I B B — KA R
TXF A W 4-Z RN IR PRAE 260 nm K
KR HATAE, 2,4- 2 FEME0E . 2,6- S FEMLE
2-Z ML mE AR R Fofh A4 B II7E 225 nm KR
HEATREI o
3.2 BHHERIFIE

KIRHELE T L. LI WEE - 215 (45 1 55),

MEWE \ 2,4- "B HEMENE IR 7312, HON 25 20y (e Ay
W A, (RN QSR A3 Ok B I 1) B 2 52
i, S2EERDAIE, AL R, B
WF - LJi§ (45 1 55); HIEEAE AT WU 22073 )i
A A W, ELA 2 o) 2 TR 73 1 FE T R 2
Oy, WOEBEAL B A ML

BEE NATTS 2- G e i S ML AE 7T ) A iR
N, FAEZ IR 230G 1 1) B RS O3 T ok
Tz, RWETEORT 2-E e SRR 2 A R 5
e kel T e phulia . RiliR. EmiR. 2
P RS Re s AN PRI S5 5 58, 4R
WA BRI, REBUZ s, s Rrea .
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