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3 1.19,0.60 mg-L™" Al 1.04 mg-L"'. A WL, HPLC
Y AR 22 I e A G B % BB M ORE E TR E 40 AT Y R
WP B Z— TR pORH R IR AR B b 4 T
HEAEH .

BPTAP 1 Sy 3z 4F > & J8 5C T 19 — 8 2 i A4 A
2, N1 %8 BPTAP JF JB T — 2 & i 5 4 68 OF
FEHOT IR %y HE UL TR AR R L 4R 1 BPTAP H i
AT ke = A N7 0 2 5 53 B 5 vk AN A T AR o R Y 4l
JFE W 5 BT A . St ARSI R TR T RO
ROORE (5,3 (RP-HPLC) By BPTAP 4fi J& 73 17 757 ¥ BF 5%,
3 o TR R Y €3 43 AT 7 i, D BPTAP AR A 3 ]
1 4l B2 53 At 55 o i AR ] e R ROR S

2 LIEERSY

2.1 EIEUER

Shimadzu LC-20AT = R0 AH 35X, i & A 2 4
LC-20AT %, SIL-20A A s 45 , SPD-20A %5 40k il
2, CTO-20A HEIRA . Agilent 1260 3 AH {435 4%, it &
A DAD K I 2% . # 4K 1 A Millipore-Q system (3£
Millipore) , L BH & 5 18.2 MQ. X 25 K¢ & 35 15
XPE26 i K F (Hi 1 Mettler Toledo) FFRE K5 B

0.001 mg. UATOMFD # 7 % 7 Uk &% (7 B WIG-

GENS) , Vortex Genie 2T Jig % il & %% ( 38 E Scientific
Industries) , BL-240/2411 Bi 48 vk 56 ( I 42 BBl 47 5
WA BRATD .
2.2 KFES5HEH

BPTAP ¥E 245 i w4 B Ak T b4 L 9F 53 Jr 443, - 0k
TS5 (L >98.0%) ; B (HPLC 9%, /B R ik
KA AFED, LB (HPLC %, A R gtk 45 A ), g
AR (HPLC 9%, Bk 7ifk TH R A H]) , LR E (HPLC
%, H RBALERFIAFD , SRR (ARS, % si kA 1k
ZE]) NN - B R (AR 9, 22 s MRAE AL A D)
T L (AR 9, KT SR AR R A IRA D 5 T
S (55 R FE B R RSB 25 A 2 7)), 0.46 pum (195
JEME(H A AS One) .
2.3 HmurabE

WERAIFREL 2.00 mg B9 BPTAP FE &, BT 100 mL )
B, N EZS R 0Pl T 4 v i T ) R
20.00 wg-mL ™ %W, T HPLC 43 M 5 i 91 5T
FREL10.06 mg ) BPTAP 4l & 2 Fu AR, 3% T 50 mL Y
DMSO H, Bt il i 201.20 wg-mL™" (4 45 5 1520 51
XF bR G A W HE AT R, T R 100.60. 50.30,
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10.06,5.03,1.01 pug-mL™" 1 0.50 pg-mL™" &5 K [ ¥k
FE (0 b v T ARV, T B o T A i 4 ARG 10 PR 25 4 5%
WF5E o R HPLC 3 sl AH 9 pH (B, 76 K A8 o AN
[] 248 BB 8 50, 43 ) S 1 B & A 0.05% (V/V) = 38
LR .0.5% (V/V) U A W #11.5.1.0,0.5 mg-mL™
CTREEWI B A o JIr A3 FF & 4 HPLC 4y B i, 3 &
0.45 wm [ ik U8 B o 0§ , 3 G N 5 ) B 2 (i AT

2.4 HPLCHZEMEL
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o RO AR T A HEAT R I K 1 A TR AE Agilent
1260 W AH O R4 b iE AT o @35 A 2 52 i HPLC 73 B8
RORGF IR G R 22—, Hoh Plus C18 3% A 3d
TREZBAEVAEWR & NG RER 2. S5k,
Extend C18 €& 3% F: i& A T B 1 25 74 & 43 25 , Phenyl-
Hexyl &% 4 18 T 7 2 55 & 4L 5 4, SB-Phenyl (1%
G G ERPE SR T o 8 5 &AL G W . b IE i
HPLC 741 F « %4k 5 ZORBAX Eclipse Plus C18
3%k (4.6X150 mm, 5.0 wm) , i sh Ak 4 K (5
0.1 mg-mL™"' ) LR EE ) - NG TR A W, 16 BE PE MBS =X,
CNEEBAE 0~10 min Z A H1 35% L 2 90% -4k
ZEARHF 5 min, L 15.01 miniie, Z 85 & & 9 8] 35% I
£ FF 6 min; W K 1.0 mL-min™', #F & & K
10.0 wL, A4 30 °C, kil % K 4 230 nm. HPLC 43
M B P SR 22 F1 42 18 40 T3 7E Shimadzu LCsolution %k
P AT S
2.5 HPLC Ai&iE

W % %% BPTAP (4 3% s BT i B G M e Mk K
R M R dE 2 S R R R BRAE S8,
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b, % 5207 Ik AR e .

B TR A ¥ B (201.20.100.60, 50.30, 10.06 .
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VA VR ST R T B B A AR R, DL A 1 I Lk A
B o7 B BRI BR (LOD) , A4 A9 15 W L 43 A1 12 5 3%
15 PR (LOQ) , AV 1% 1 i) R

Shy B UE T 9 B oA P L R AR PR A [
W (200,100.50 pg-mL™") [ BPTAP 4l ¥ & b W),
FEASRE G T = IR bR ik
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i 3 43 B BPTAP#E H [0 (n=18, & KA 6 1) 1
H N (n=6) % 1/ FL A9 RSD L ¥4k €4 3% J7 vk /Y H 18]/ H

R 5T 7 vk TR P S ARG K 2.0 nm
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2.6 BPTAPEZRUEEMNAEST
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+ H
gI:IEIIEIO

TEBA PRI BPTAP R & . — U 45 & A i Al
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Fig.1 Molecular structure of BPTAP
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AW ST HEE T PURD (%R X BPTAP [ (3% 2 Hr Y
S SRR 2a iR o il 2a T AT, Extend C18 (43
FE 0 o3 B RO A 2% | % T W R vh T BPTAP €8 335 U6 i)
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(4.6 mmx150 mm,5 pm) I SB-Phenyl(4.6X250 mm,
5 wm) R FE Y 2 B AR AT BTk, BPTAP 55 H % i
B BE ik SR Ar 0940 B o EE R ) A9 £ 3% A 7 4 B i
] | 2% 5% K, SB-Phenyl {8 % #1443 25 i ) &% K
(12.04 min) , Phenyl-Hexyl & §i% A () 43 & &} 5] 4
10.46 min, Plus C18 €& i ¥ (19 4 &5 0 [0] 48 %2,
8.99 min, F4h ARG T BPTAP ok ig i At A
Jii AT, SB-Pheny {43t g4 i FL(555158 mV-min)fiz
5% , Phenyl-Hexyl 4%+ g I H 1 (531337 mV-min)
W Z ,Plus C18 {435 A (1 I T AL (514818 mV-min) %
5, T Extend C18 (835 A 1 W I FL (309258 mV-min)
B9 o T TE SR B ORI R I IR B Y 4 B8 Ak
L LEA 5 R BPTAP (14 O B i [ 06 gy A 08 e AR S8,
B A3k #% Plus C18(4.6 mmx150 mm, 5 um) {3 ki
HEAT BPTAP 4l BE 43 BT .
3.1.2 RahHEMMRKL

T Bh AR AE A 3 43 5 0 B R X T i R A
B ELER . SO O (3 0 i S0 A R R A HLAE A
JKARTR AT B, He b UL A ML R 0 P S L %
SELL N A0 H B R 3 3h AR B, R [R5 BL 570 6 BPTAP
T2 B B, 25 SR AR 2b R o 24 DL B AT AL

5
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=
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= A L methanol

L ]
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Fig.2 Chromatographic analysis of BPTAP by using different columns (a) and different mobile phase (b)
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AR, BPTAP (944 82 15 [H] (6.83 min) #¢%0 , {H 5 HAHAR
£ 3% 0 2 AR S RAETE 40 20 B o YU s A A AL
B el G I, BPTAP B 08 88 B 18] (9.36 min) A
FEK B 5 R B 0 s X RR R R 4T, O BPTAP [
VT AL (637343 mVe-min) Fll = (67304 mV) {55 8
SR AL, G AE A PLAR TGS S BPTAP Y 4 4
IYE

3.1.3 ZR&EEMRK

FEHETHIE RS OIS E7 58 30%.35% .40% .
45% F150% I}, XF BPTAP 43 5 Y52 0, 25 5 AN E 3 Fios o
CNE iR BPTAP B R B3 i (] (WLl 3b) o &G
TN 25% IR B ) A 20.78 min, 24 21 & & T
= & 50% B, BPTAP 9 £ 84 i) ] 47 5 2 14.36 min,
M 3a ] LLFE L 2 & 5 35% I, (a3l 1.2
3o B AR o BEE O & = RN, &
T DA 1 2 R0 3 0 N7 Y 43 B R AR, EL B AE DL A3 JF . AT

TERE VR MR IR i B A i B A AL L, RL35% S & A BPTAP 6 5 70 8 1) 5 B oA
S KA A L2 g o B ROR I RSN R . B AR BRCR .
3 10
(@) N ¢ (Jb,l ..... l
- 50% acetonitrile + 84 L i50% acetonitile il
é 2" 45% acetonitie >; 64 1 | i45% acetonitrile J
z y z J
2 | 40% acetonitrile 2 44 | ) i40% acetonitile
. 35% acetonitrile T )i ) i35% acetonitrile
30% acetonitrile JL 0 )_:30% acetonitrile
0 1 2 3 4 5 0 5 10 15 2 2
time / min time / min
3 BB LM R K BPTAP (35 20
Fig.3 Chromatographic analysis of BPTAP by using different acetonitrile content at the starting point
TEXR LR G OIS e 2t — 2B 5 TH 3.4 REHAE BRI E R E

FE AN TR S (5390028 75% .80% .85 % .90% il
95%) X} BPTAP 43 S AR . anf&l 4 fi 7w, BPTAP 119 £
B ISF 1) i 27, 6 5 2 %) 185 T T s /N, 24 28 05 2 i %
M 75% T+ 2 95% Bf , AR B BFE R FE T 1.198 min, {2
I =5 M 43602 mV 3 il ZE 48412 mV., HEEX L2
JiG 5 4 90% Bk, BPTAP K Hi 2% Ji Ay €2 33 s (1% 2 i 5
YI/NT 030,468 B 716 1.047~1.228 Z 1], FIg E5 My
B KT 40703, X FRVELE A 80m o RL, 4 90%
YEh BPTAP B B 7 B 28 551 S 5 1

10

8 A 95% acetonitrile BPTAP
° 6 A 90% acetonitrile
X
>
E | 85% acetonitrile N
= 4
& ) ) 80% acetonitrile “
=

\_75% acetonitrile

0
0 2 4 6 8 10
time / min

12 14 16 18

B4 BEEA A NS BPTAP I @i 73 14
Fig.4 Chromatographic analysis of BPTAP by using different

acetonitrile content at the ending stage.
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235 B A R AR R B AR B TR 2 min
A B ME DL 2 B I 5 0 . s AT ROR
ZET FE L S A o AR [ S in 7 % BPTAP 43 55 1 5%
M. W 5a fr R, A 0.05% (V/V) =8 BRI, Lk
R T A 0.5% (V/ V) U &K IR 15, % 8335 0 5
RO BEA BB G s I A 1.5 mgemLT 1Y 4R B
PR BRI R 2 min b & W 7 5 A — % . i — 2
T AW ER W B 7 38 0.5.1.0 F1
1.5 mge-mL™") X 33X 26 U (1) 73 B ROR o & 5b i,
1.0 mg-mL™" By & W2 & AF by s in e B AT 38 310 85 4 1 3
B I, LL1.0 mg-mLT 1Y £ R &2 AE M I sl AR
Nl 1
3.1.5 MK KB®L

FIFHAE A WA P20 ARG 28 1 YA €03 2 2 R R G
WA XT BPTAP 43 B (5200 . 4Kl 6 fff s, 4 LA BPTAP
14 5 R L2 AR B 4 460 nm g K 3 KB, BPTAP B
A e R s A T AL, [RIEE, LA 200~230 nm S 6
P B, BPTAP A7 858 1 3515 5 o b4, X T
460 nm B I% K, 200~230 nm BRI 3% K T fig
B Z 5 2% g, B4 F T BPTAP il £ 52 2 #l 4% il 4%
Hl o SR, 24 L 200 nm 210 nm kg A ik K, e 2k
&g A
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5 10
4- ERG 8 ., ammonium acetate
—{,“L\J 0.05% trifluoroacetic acid A Mo -
- - \ : 1.0 mg-mL
2 31 X 6! N J  ammonium acetate
= 0.5% tetrahydrofura E : . mL-
> 2 .L J Ol j > 4 I | 0.5 mg-mL
s 3 ! C Al . ammonium acetate
i) ml k] 1 I
£ 14 LD k= Z-i l C Ultra-pure water
I immonlum ace‘(ateA | N A :
0 . ; : . —_—
0 &) 10 15 20 25 0 2 4 6 8§ 10 12 14 16 18
time / min time / min

B 5 Ul AH AR TE RS IR BPTAP (435 43 47 i 52 i

Fig.5 Chromatographic analysis of BPTAP by using different additives in mobile phase

A SRR R . AR 230 nm AN PR B, BPTAP 55 AR 4R A9 €0 18 1 (£ ¥ i ] O 8.25 min) 43
LT AT L SR 230 nm fE S BPTAP (43 B2 ARk BB R, # 4 10 min £ b

53 BT ) Fe ARSI 30 4 3 By e s AT g 1E]
we 316 HEEMGL
BPTAP 60 3 H R R R T DL AR R R T Y 0 R R 0 T
B BRI R S G R LA TR 2
It s ) R . WE 7b Fras o R E BE AR (5.10,20.30 Al
A /0,0250@"\@ 40 pwl)F BPTAP [ 5) BB . Sk B ko 5 pl iig
Vs /@;’@@&Q’ (0 1,2 () e T AL 55, 8 % /0 T 1000 mV-min,
A X go% N ME LA T HERA (0 2 B0 AT . AR RSN 10 pL i, (A 0g
T 1.2 W BN, ¥ T 1500 mVemin, HLAMBSHCE B
E6 K T BPTAP [ ik U IFRER . MUERE RN 20~40 WL B, {4 B BHE R 0~
Fig.6 Chromatographic analysis of BPTAP by using different 4 min kb &I BE /T B (O3 05 2 BOXTRRE T B, 24 ubkE
detection wavelengths B 40 wL I, (3% 2 5 BPTAP 8 &, #E LLIX 4) .
3.1.6 BESEREHRMRL IELBERE 10 wl i BPTAP (i T it e e A
T BE VR IR e oy, A6 5 0 B I 1) AN A5 i) o5 A 3.1.7 REHMA
mi (43 B ROR WP E T TR . AR H 5T T8 Y It RS AR /N B 43 A B Ok R ]

AN TR B A BE 4y B IR (8,10, 15,20 A 25 min) XF 19 29I [R] AR 19 [] B 482 3 20 B8 o ARBF9E B 48 T
BPTAP (&3 53 B B 52 0 o Fh &1 7a AT M1, A B 43 25 B[] W9 0.6.0.8.1.0.1.2F1 1.5 mL-min i} BPTAP
[ 45 J53, o AT 3R AT BT 2 T, HL BPTAP i i ey T € 1% o BT R0 (181 8a) o il 4 I 3 11 38 i, BPTAP 1)
1 AR B 2 S0 . BRI, SR B Sy B EE Rl 8 min B, 4 B4 W E) B WA 46 08, 0.6 mL-min”' U B Y

5 10
@ BPTAP (bl)' ---- 1 BPTAP
- 4] 25 min . 8] }\ i i A 40 uL
3 e . o g
= 20 min X : ' | '
E 3<_..,A‘ N % 6 | A ‘!* H ' s ?iOHL
= 15 min = 1 ' | '
.%2‘_“'L A A A -54 1A I | A L 20pL
= i < 1 ' '
= L L. g i% P ol
M_L_L_ A N 8 min ! A ! :._._ __i 5 ].lL
0 T T T T T T T T T T T 0 -------
0 5 10 15 20 25 0 2 4 6 8 10 12 14 16 18
time / min time / min

7 BBBEVE B[] 2025 i F] (a) AN [ HERE B (D) T BPTAP Y {4 35 23 Bt
Fig.7 Chromatographic analysis of BPTAP by using different separation time (a), and different injection volumes (b)
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13.37 min F %] 1.5 mL-min™" i ¥ i} #9 6.84 min.
5t [A B, BPTAP (1906 55 (113507~69892 mV) Fl il
T A1 (917211~354022 mV-min) L Fifi % 38 A 35 i
TR, Y3 E A 1.0 mL-min™ i, BPTAP H A & i Ay
I 155 (95258 mV) FlIE [ F1 (546268 mV-min) , {}
F ] 24 9.16 min, H £ W& 0 40 25 B R 4F (¥ KT
1.95) B4 FAa Mt AL. Ik, #E81.0 mLe-min™
1E R BPTAP 8,35 43 B 14 4 I i 328
3.1.8 #HRMMKKL

Shy 3BE G € 3 R Y TR X BPTAP A9 €33 43 #r 7= A=

10
@  BPTAP — ——
8 A . .5 mL-min
P A N 1.2 mL-min’
< 6
z A \ 1.0 mL-min' |
s 4
’:;:T N . { X 0.8 mL-min’
=7 . JLosmLmin’
0

0 2 4 6 8 10 12 14 16
time / min

8 ANTAEE (a) AR EIAE IR (b) F BPTAP Y {63 43 #r

18 20

ANFI R e, A 5E % 58T AR AE 4 9l 25,3035,
40 “CH1 45 CI 4 435 70 BT 2R o 45 ] &l 8b iz,
FE T 4 T80 45 W 13 [ AR BPTAP B 5 7 s 17 {4 B8 1
6] f 25 °CHY 9 8.80 min [ % 45 °CHYJ 8.04 min, X} i
Vg 576509 mV T FEE] 545171 mV, AH N U6 1 R
100381 mV-min Ff&5]96671 mV-min, Z:% 51865 3
BRI AEIR R 30 °CIF,BPTAP 1 BE I E] 7 8.65 min,
W AR 572358 mVemin, &5 100139 mV, H X FR
PEGF AR o L, B 24354 30 °CAE i BPTAP (43
S3AT AT I

10 o)
A BPTAF’A X 45 C
é 6 VN A 4°C
2
) BN A 35 C
l
g 9. A A A 30 C
e Al R 25 C
0 T T

0 2 4 6 8 10 12 14 16 18
time / min

Fig.8 Chromatographic analysis of BPTAP by using different flow rates (a) and column temperatures (b)
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26 LAl AR SCHE S T 3T HPLC /Y BPTAP 4l Ji
ST IT R IERAR T A g i S FL A A R
Plus C18 {43 41 (4.6X150 mm, 5.0 pm) , s N 2
- AKIRE(E 0.1 mg-min™ I LFRER ) , B A s A X
CIEEHETE 10 min UM 35% ZR1ERE 2 90% HA#E; 5 min,
PEREE M 10.0 pL, AR M 30 °CL i N 1.0 mL-min™',
R £ R 230 nm fe AT BPTAP A9 €23 &
% 9a fi 7~ , BPTAP A 44 B8 BF 18] 24 9.13 min, % 84 K
(K') 2 5.85, & (T)h 1.22, 15 (FWHM)
0.18, &R 43 B RE (R) IR T 1.90, R B 1 R 4F 1943
BIRCR . BPTAP S HAR BT 73 B S8R 1 iR
3.2 BPTAP /F:I84E
3.2.1 HREMEZERGE

57 BPTAP & & 43 BT (19 5 1 T2 4E ith £, 4%
BPTAP Z: [t %5 Wi 2 90 i &, Tic il i 201.20.100.60
50.30.10.06.5.03,1.01 pg-mL™ 1 0.50 pg-mL™" {4
B o T ARV WL, 1 FH A b 12 445 6 0 oD B 3, 345 BP-
TAP B3 TAE M2 (ULIE 9b) o 7E 0.5~200 pg-mL™
M3 A, BPTAP 19 v B2 55 0 335 e T AR 2 900 R 47 iy 2k
PEEZR, H &) N Y=33455.72X-45404.95, #1 %
F A R=0.9997, K B 24 0.02 pg-mL™, & i RN
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F1 AbrY HPLC &1 F BPTAP K 2% 5 1Y 43 55 S 4k
Table 1

ties under optimum condition of HPLC

The separation parameters of BPTAP and the impuri-

samples t,/ min R K’ T FWHM
1 1.33 - - 1.037 0.098
2 1.60 1.91 0.203 1.004 0.215
3 2.43 2.43 0.825 1.018 0.467
4 8.61 2.14 5.459 1.219 0.189
BPTAP 9.13 2.84 5.854 1.220 0.181
5 10.54 7.88 6.908 1.191 0.175
6 13.17 14.64 8.885 1.192 0.184

Note: t,, retention time; R, resolution; K’, capacity factor; T, tailing factor;
FWHM, full width at high maxima.

0.07 pg-mL™", FRWZ Tk A R4 R HUE .
3.2.2 HEWHE

16 ¢ W B BPTAP #£ & b, 43 Jil im A 50.30.
100.60,201.20 wg-mL™" A ] ¥ B 19 4l 2 i i,
TEFAE HPLC 50T B FF B2 00 34K, 1 s 0
T BTSN AR R . Wk 2 fir s, BPTAP i i br
IR AE 101.68%~104.58% 18], H RSD 7F 0.19%~
0.28% Z ], U WA U7 s B A R 47 iy e v .
3.2.3 BEE

H a1/ H NS 25 2 43 36) [R]— HE AR 5 7E 35 22 AN
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BPTAP

intensity / mVx10°*

1 f—I\ ALA A

blank solvent
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time / min

(b)

Y=33455.72X-45404.95
R=0.9997

peak area / mV-minx10°
e
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concentration / ug-mL"

9 A HPLC A T BPTAP I (515 4l (a) Je BPTAP (b5 ifE TAE 2 (b)
Fig.9 The chromatogram of BPTAP under optimum condition of HPLC (a) and the standard curve for BPTAP (b)

R2 BPTAPFEAFHIE T B AR 3R (n=3)
Table 2 The recovery of BPTAP after adding different stan-
dard solutions

added solutions  found RSD
samples recovery / %
/ pg-mL™ / pg-mL™! /% (n=3)
50.30 51.14 101.68 0.28
100.60 105.21 104.58 0.19
BPTAP
201.20 210.31 104.53 0.22

R3HIE/H ARG LS5
Table 3 The inter-day and intra-day precision

] A/ ) — R e AT, T 2 AR 1 R BE 25 1k &
Az T/ INAS A 2 25 SR 0 25 Rk . B % BPTAP Y
HPLC 43 B7 7 125 B R % B, [l — i 43 501 1l % 6 03 {1tk
i, A HERE S FE LRI E 3d, IF DL BPTAP i 1i FL Y RSD
YE A H [/ H N = B 0B Ak B . B 2 3 R,
BPTAP I 1 F1 i) H N RSD ¥ =1.56%, H [A] RSD &
1.17% , R WA T7 B R % B R4

time/d peak area (n=6) / mV-min mean/mV-min intra-day precision/% inter-day precision/%
1 586251 594725 582465 587889 591298 598723 590225 1.00

2 601814 592013 585176 578045 577771 589594 587402 1.56 117

3 597809 593003 591666 585483 580523 590045 589755 1.02 '

3.24 EEM 1 h.12 h.24 hf148 h 25 A [ ] B 9 B BPTAP #Y

BT 2 # LM HPLC 230 87 73, ¥ BPTAP L il 1%
20 pg-mL MWL, HE 40T 6 1K, UL % %¢ BPTAP (8
L EE M. W 4PR, BPTAP {4 /4 At ] | 06
T FR F4 A 6 B 9 D 22 (RSD) 23 591 9 0.04% .0.81% , 3%
W1 BPTAP 73 M ik B RAF A Ak
3.25 TEM

{7 FH B BE A1 A4 20 wg - mL" (9 BPTAP ¥ i, 43 9 1

&4 BPTAP (57 ik iy H A2 1k
Table 4 The repeatability of BPTAP method

samples retention time / min peak area / mV-min
1 9.105 569888

2 9.101 567726

3 9.104 563955

4 9.103 561233

5 9.1 560247

6 9.101 558132

average value 9.104 563530

RSD / % 0.04 0.81
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R BA B i) e 1T AR, DL AR T 1k 6 BPTAP 43 BT A Fat
EMEL W5 s, BPTAPTE 48 h N {4 88w fa] | 04 i
T RSD 4351 79 0.20% .0.93%., A W, 3T HPLC iy
BPTAP 43 #r J5 ¥E 7E 48 h A2 A X Fa 8 19 o

F®5 T HPLCHY BPTAP 437 J5 ik 1 e 4
Table 5 The stability of BPTAP method base on HPLC

time / h retention time / min peak area / mV-min
1 9.138 586251

12 9.118 588669

24 9.148 578045

48 9.100 593003

mean 9.131 587788

RSD / % 0.20 0.93

3.2.6 AN

SR S 56 3 B TP E — SE B2 BPTAP €233 43 #7171
YIRS Ak, QARSI K AR TR B B Bl . SR PEAl R A
R PB4 A 45 SR B B, R I 86 IR R AT 4 1

Sttt
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PR ANAE IR (22 °C) KA (22 nm) , B EARZ 2R X
R 25 SR 0 52 . H R 6 AT R FEAE TR (22 °C) A U
PR (£2 nm) B9 40 G00A BT, PR B ) (g) L 40 5 5
(R) F 2 0 55 (FWHM) B R FE R 47 o 70, A7 ik A
AL R 0T, 5 5% 78 0 48 T80 3h AN 52 e g B
R

%6 BPTAP Y HPLC J7 ik 7EAS W] 5 47 iy ift T Pk

Table 6 The robustness of BPTAP method under different

conditions

parameter setting  t, / min R FWHM
28 9.184 2.877 0.175
30 9.121 2.892 0.177
column temperature / °C
32 9.051 2,908 0.175
RSD / % 0.73 0.54 0.66
228 9.147  2.897 0.175
. 230 9.119  2.898 0.177
detection wavelength / nm
232 9.128 2.899 0.176
RSD / % 0.16 0.03 0.57

3.3 EXEREROW

k% BEAR T 1 AE BPTAP o (4 52 B iy FH A 5%, 18K
A D5 2 0 T BPTAP SEBRAE i 51 45 & oo 78 b iy 21 i
SRS . Wk 7 ron , A E R (20190601 it
20190917 4t .20191015 #t #1 20191119 4t ) () BPTAP
il 8 20 B A A 2 5 R 4 e (I 80.37 %, £t —
LS T AL AR TE 28 94.32% , R E 45 5 B4l 4R
T2 95.47 %, S5 T, A E ST 1 BPTAP 431 53
B 5 338 A T BPTAP 4 4l i 43 Hr i 5%

R7  ORIEHEUK I BPTAP FIE 45 5 2 )5 1946 B2 43 i
Table 7
and after the recrystallization

The purity analysis of BPTAP in different batches

samples purity of BPTAP / %
20190601 83.16

20190917 80.37

20191015 86.45

20191119 91.56

first recrystallized BPTAP 94.32

second recrystallized BPTAP 95.47

4 Hi

8 BPTAP B 45 1 7 % i L 2 o 5 5 7
{5 R IF R T4 T 0 €3 HPLC) B9 47 07
W S0 E S SE BRI B
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(1) 85, 38 3 Ak 5% mi €2 3% 43 BT 16 4 DG IR 26 4
3 K E A A S A BT B R AR N7 T T HPLC /Y
BPTAP 4l i 7 M I vk o J Tz 7 %, BPTAP K M 24 Jiii
5 2 5 2% 53 125, BPTAP 19 & B I8 [E] 2 9.13 min, £ 4>
W) 4 B FE SR T 1.9,

()84 A AT T RERIUE % ik
£ 0.5~200 pg-mL™"{5 Bl N I R AP &t &,
Kl B2 0.02 pg-mL™", & #fE K 0.07 pg-mL™", Ik
BT R N 2 R R R B

(3) Ak, iK% 07 15 B F T BPTAP 52 Rk
S5 fh o AR Al W 5, A B & B OR [RAE TR Y BP-
TAP KRS AFFE 2L BE 25 5, HL 2000 50 45 & mT A s de v
BPTAP 4l Ji

B2 ARHFSE B ST B BPTAP {633 20 b7 5 vk HLoA
B i R R ABCAERF, 7T T BPTAP 19 465 43 B %
et AR 00 B A o AR RO
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Development of a HPLC Method for the Purity Analysis of BPTAP

DING Huan'?, CHEN Jian-bo', ZHAO Hai-xia*, LIU Yu'
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. School of Environment and Safety Engineering , North University of China ,
Taiyuan 030051, China)

Abstract: High performance liquid chromatography (HPLC) has several advantages, such as high sensitivity, good reproducibili-
ty, high efficiency, and high automation. HPLC is widely used for purity analysis and quality monitoring of chemical materials.
2,4,8,10-Tetranitrobenzopyrido-1, 3a, 6, 6a-tetraazapentalene (BPTAP) as a new heat-resistant explosive has received wide at-
tentions in recent years. However, there is a lack of HPLC method for BPTAP at present. Thus, we investigated and optimized
the chromatographic conditions of separating BPTAP, and established a HPLC method for the analysis of BPTAP purity. The
method is based on a Plus C18 column (4.6X150 mm, 5.0 wm) by using the mixture of acetonitrile and water (containing
0.1 mg-mL™" ammonium acetate) as the mobile phase. Gradient elution mode was used with the detection wavelength at
230 nm. The retention time of BPTAP is 9.13 min with good resolution of all peaks (greater than 1.90). The method was further
verified, and it is found that BPTAP has a good linear relationship between 0.5 pg-mL™" and 200 pg-mL™" with correlation coeffi-
cient (R*) of 0.9997. The detection limit and quantification limit are 0.02 pg-mL™ and 0.07 ug-mL™", respectively. In addition,
the method was used for the purity analysis of BPTAP after the recrystallization, and it is proved that this method has good perfor-
mance for the analysis of BPTAP.

Key words: 2, 4,8, 10-tetranitrobenzopyrido-1, 3a, 6, 6a-tetraazapentalene (BPTAP) ; heat-resistant explosive; high performance
liquid chromatography(HPLC) ;the analysis of BPTAP purity
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