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Establishment of national reference standard of tazobactam impurity A
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Abstract To improve the standard of quality control of tazobactam and its preparations in China, national refer-
ence standard of tazobactam impurity A was developed. After tazobactam impurity A was synthesized, its struc-
ture was validated by infrared (IR), mass spectrometry (MS) and nuclear magnetic resonance (NMR), and its
content uniformity and short-term stability were measured and investigated. Then, water content and residue on
ignition of impurity A were determined, and its purity was determined using high performance liquid chromatogra-
phy (HPLC) with 10 mmol/L. ammonium acetate solution-acetonitrile (98:2) as the mobile phase. Mass balance
method was used to determine the content of the first batch of tazobactam impurity A national standard sub-
stance. Meanwhile, nuclear magnetic quantitative method was used to calculate the content, which was mutually
verified with the mass balance method. The developed reference material of tazobactam impurity A is consistent
with the maximum degradation impurity in tazobactam system applicability solution and the reference material of

tazobactam related substance A contained in USP41. Within the 95% confidence range, the ratio of inter- and
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intra-bottle variance of impurity A after separation was 0. 61 (< F o, 1), proving that the uniformity was satisfy-

ing. The contents of organic impurity, water content and inorganic impurity in impurity A were 0. 90%, 1. 24%

and 0. 25%, respectively. The content of impurity A was determined to be 97. 6% by mass balance method,

which was basically consistent with the result of nuclear magnetic quantitative method (97. 1%). Under the

condition of 25 °C, the area normalized purity of impurity A was 99. 1% at 0, 3, 5 and 10 days, proving that the

sample was stable at room temperature for 10 days. Finally the first batch of national standard substance of tazo-

bactam impurity A was established successfully.
Key words

mass balance method; content assignment

tazobactam; tazobactam impurity A; national impurity reference standard; structural identification;

This study was supported by National Science and Technology Support Program(2015BAK45B01)

I R 24 i bR ) 5T 2 4 1t 1 2 o 24 i b
2k i B AL 2E R A A AR T, B R
PYREPE SR A, T RCE R A PO R O 4
A2y S IR SR B T A o, 1 B A Ra e v 1Y
SIPERIUERAYE " . bR HE) BT A 5 24 i 5T A
FEM BB — I, UTAER B A R A
RARA AT HOR T Be AR W48 &, bn o v 1 2%
B 118 i) 4 il o ke A 4 Ak A 2% B v ) o
Xof JoT A R A A% BT AT 2 R R A A o
eI AR I A AR I ik o PRI TG T M A B
AR 2 i i PR THE R T SR A
J& , 2R SSObR ) 5T ) AT A 328 ¥ 18 s v 0 T AT o)
(RS )

H i A [ 25 o 75 A AR 22 5% Do B A
FEARD BRI AR X PR B8 5] 1] 5 o7 e E A7 L 4 % ot
OE TR k- RPN N e Ak S (EN/ Y A
AR R BB AR e A B L R S A
[Fi) 52 56 2 p 1 S0 30 A% 1Y) 22 S AT B i £ 1 WA
X O B I B] Ay AR AR 22 2 O A AE A T
B BRI, R, 76 S5 AT A5 0 S 22
g D A7 A iR AR 7 A 1 2 B — AT o i T b A
Yy Bl E AT IR G 2 B bR e B I o 24
BRI TT Hh— I B0 TAE

fts s EL3H (tazobactam ) f2 MEF U 3H AU 17 A= 4
Ui 1 4 ok A — b B- PA Bt Mg eI ) 790 o & nT LS 4
Tl B- VN ok i 26470 A0 2% 7 A B W) VE T, 386 T B- 1N
Wt e S 0 A 2R AP0 IATIE MR R T HBT e .
PRI e e N R A [ 24 i ) (LA i R v [ 24
B H 2010 RRSsR 112l Rl R JBT s oA, HE
HHA SR A0 J5T G A RN 5 00 S T el T e £
H A USRI BN I A T A O R e 3 P T, 8

JHIGE A 7 A ) 24 TR A IRl 3 S8 1) o B AR, %07
E—HITTHZES . AP LI [E 2588 (2015 4 b
TR vt e 5 $H OB 2 SR AR E R 9], A 4 ]
M S A A RA S SRS 4 T vk rh il i T
AR ffp B2 AR AT B9 AR G 1 R 10 W 9 32 2R
JBT, I 4 B 2 BbR W) B ) A — SR AR R
B IFD R [ R % BORR HE) o

1 # #

1.1 #H&5RA

s L 3H 4% 5 A JEURF(100 g, 203 46 98%,
T S 0 B 2 R AR A PR DTAE A 7] ) 5 b s [ 3H %
085 (99. 5%, 41t 5 130511-201904 , H = £ 5 25 5
5 78 IFTEBE ) 5 fthmale B4 HH 2% 5 A K R CE (A
RO89HO, SEE 25 M Z: 7143 ) s N BE((aiial, 55
[ Fisher 23] ), HAth 3535 S i 85 43 Bl , 7K Sy
4lisK .
1.2 X %

Waters 2695 Alliance ¥ AH @ 351% (35 E Waters
3 F)) 3 QTrap6500 5T 154X (3£ [ Sciex 24 F] ) ; FT-IR
EQUINOX 55 RIZT A M35 . Ascend 500 4% i 34k
A (fi5 [ Bruker 23 5] ) 5 V20 B 7K 433 5 A% ( 2 =
Mettler 23 ) ) ; FO410C % & 35 47 ( H 7K Yamato
NEIDE

2 F &

2.1 P EH (201550 ) ek €38 Rk 2 £
MR E T R ARE AR RBERT R AW
Pl

AR H [ 25 1L (2015 47 ) 38 F i 2 30 Jit
A S TR £ 505 P 40 38 1) D7 3 ik 07 3k ol



62 ‘*’ @ & # X # 2% )t Journal of China Pharmaceutical University 2021,52(1):60 - 65

52 &

7 Z G030 PRV W - TR 2 40 6] HE S 24 25 mg &
25 mL I, 1110 01 mol/L & E AL A 10 mL,
30 °CJiC & 30 min, 0. 01 mol/L Eh FR VA W H A ,
T s A AR OB B 20 BE L B4, R ER R Y pH &
4.0, 4% fE & I s A5 R 2R [ A% 4 : Dikma,
Inertsil ODS-2 (4.6 mm x 250 mm, 5 wm) ; C/N
5020-01128; S/N 8AS11013; Jiit 8 A : £ fiE -0. 03
mol/L B IR — &M i -10% DU T e S AL B IR TR
(190:795: 15) (JH #2915 pH 2 4.0) 5 Y 3
1. 0 mL/min; #6094 : 230 nm, YEFE 20 pL, #E47
HPLC 355387 , WA A i E 240

HR AR 7 A 0 S B4R 0T, >R FH WRAH JoT 33 3K FH 42
AR 7 4 T A AR T 0 o, DN HE AT BB A 4544
25 mlL i i P b s £ L A 9 i R R A TR
RS, HOE- K (L5 SRR R R 215 . it
B35 S5 R o (3% 4 : Capeell PAK C i TYPE
MG I (4. 6 mmx150 mm, 5 um) SR K 230 nm;
WA AAH 0. 1% W ER KW, BAH « O 5 T 3
0.5 mL/min; & FEYEME :0 ~0. 01 min(95:5);0. 01 ~
5.00 min(95:5);5. 00~ 17. 00 min(38:62);17. 00 ~
17. 10 min(95:5);17. 10 ~ 22. 00 min(95:5)

JIE AL 2R 6500QTrap ; T4 3 A Analyst®
B (Ver. 1.6.2) . BFIRESL IESE PR, —
KRS (Q1 scan) F5 4 1) 5t £ 1 Bl /& 50 ~ 500,
ST HE A T B T BB 7 JF 47 Enhanced Product Ton
(EPD I, 1538 — ik &
2.2 RIREE R

HR A B 2 0 4549 =X, i A i e ik A7 322
ik
2.3 AR T 6 AT
2.3.1 ZHMpHr

(1) o1 B EV3H 2% 5r A JEORHS &
PLZNE-/K (1:5) R s N 7 B2y 0. 5 mg/mL
PV, T B 00 i {5k 6500QTrap ;
TAE M4 Analyst®8F o B U5 ESL, IE B 14
R —GUFREE (Q1 scan) FH 1 Ji Y0 2 50 ~
500, XFfESF B BEE AT EPLEN 15 5] —
KGR MY HE S B W[ M+H | B AE XT3
TR,

(2) 4z 9 o 47 HUfth mas [0 30 2% 5t A J R} 24
1 mg, B IEIMFE b 5 2518 KBr 200 mg iR 5, 2%
GO A, R o SR LD AM IS E 45 24

1) £ 40 % 3%, T AE 35 o OPUS J6 3 43 B Kk 14
(Ver.5.5),

(3) Mz i 5 Vo & AT UMM 2 3H 4% T A
2910 mg & T A FAZREE T, H1D,0 0. 5 mL A5
i AR AW . SR ECA CryoProbe Prog-
digy ¥ 3k FAZ R AR {SO6) 2% 5 JFURH 53 5148 H NMR
% . °C NMR % .DEPT 90°i% . DEPT 135°j}% .'H-'H
COSY % HSQC j% I HMBC i .

2.3.2 Hakaoar HIEEHY 2 900 AR & b kil
BUAI I 12 /A i, BRI 2 0y, B B i 24
10 mg, SR 400 43 B 10 VROAH €633 2548, A0 T
5506 R AR B 2 L oA PR S B 8 2 L R) Jr 22 0
TN 5 26 B9 FE B AR RS i 3 ) M. 2R 2
ZH/INTF 95% AT KT XTI F RS 56 A I 1R, Tl
IHFE SRS

2.3.3 R Mo FEMTELE A% &
W AR E M R E R S AR S Ty S 4R
HERHE . H TR AEY BT R R R e R A
e ON R A B T 132 AR PR R, T
BHAS , BT RE R (25 C) KT
0.3, 5F110 dpyFErE, AL 5548 3 30
SRR

2.3.4 XFRSBAL T

(D E5Hr  HAETIEE )8 (USP41-NF36) |
r ] 24 8 R (2015 4 D A H A 245 81 (JP17) #0k
T At 030 SR BT R AR I, USP 5 JP 8335 5%
PSR 3 S v S At e [ 3 2% T A FER 1
VW ANEROE , 25 2y [t , i vl (1 24 S R S [ 24 i
by s L $H A G SRS 2 T vk v I Sl A R R
B30 PR, R1 bt o 00 B A A s o SR FH 1 ik 24 i
T, MiE 2% SCHRE8 ], Je 2K 10 mmol/L i 2
B KW - NG (98:2) Sk it gl A NS ), £
#E 2K JH DIKMA, Tnertsil ODS-2(4. 6 mm%x250 mm,
5 um). KH Waters 2695 Alliance ¥ AH {4151 .

(2) Ko 51 A B PRI BT JFORE2Y 30 mg,
SR R 5 A, v [ 24 81 0 (2015 4F jiT ) 38 )
0832 7K 43 5 125 55—k (R R EG2: ) I 5 4% o 1) 7K
A3 VR D H R

() RAZ A SR FR I & 8 R R
HJCHIL 2% BT Y o, SR T [ 24 i PO (2015 4 i)
T U] 0841 JHUIA) B 1 A A M 2

(4) % P8 o AR R FH BT £ 1 A8 32 X6 X R i



HS2EH 1 H

5 Al LI 2R T A [ bR B A B 63

PEATIRAR o oo Y- v, BRI A5 0 6 1 B 1) 5
W A LA K 4 BRI R AL AR R A
HEZ A 100% . A &7 (%)=(1 - AL
FR 5 ) T A B0 < (1 = K I = o 4K — 48 )
JOT 4 I k53 A8 — TCAILAR BT 1) JoT 43450 x 100

SR JH 230 Jok it 510 0 5 A i T A TH NMR
P, 00 YL EE 298 K, RN A3 %% 400. 13 MHz,90° ik
MSERE 11,07 ps, FHA AL 16 U, ZER I [H] 10 s
DIRE AL 78 8=T7. 794 {5 545 Ry e I T
I R N N BR (8=5.907) , I 52 75 I By 1 & e, Rk
o e SR I R 2 SR A AR IE

3 4 7

3.1 b E (2015 F 58 ) fvk 3 R A 25 £
M E T E R ERARRBEERPRRAERG
%5

Fie HE v ] 24 Ml 3 e fh s L 38 O 2 O
TR A 7 I A A7 R i oK A R Gl
PEIR ISV, oS E Q& 1 TR o ZERR X Ak 2
SRR BA B[] 0. 4 2247 B B R B0 — MR 2% i,
i ] 24 MU 7 2 SR At s 0 30 06 5 HL 22 ] 7 4
BIREN AN /INT 10, SCHRLO i 28 me (2 IR AR A4
BB A AR — A TS PR ), S5 R A 2,
FZACH P AT DL 5 NaOH 7K 35 B At 7 2k, 55
A7 ek 4 $F R SR B R T8 R s R A 7 A
ZRIFO KRR, USPAl T AW E T %44, fn 44
Sh Atk B 3H A S W) B A (tazobactam related com-
pound A, 43 F 3 : C,H,,N,0,S; CAS: 118175-11-4) ,
F IR, o 24 (2015 4F B ) o fth s L 40 A G
Wy 5T 2R G FH P v R 7 A Y R K 4 T g
g USPAT SR () Al e 3R AT SC W T Ao T2 K
USP izt B S itE A TR A, 28 Fo X6 2 B i R 2% i S5
W [ S DG BT A A AH [R] %) 58 A0 AR o I HPLC
PR B ] AR — B, s B0l ol s v 3 B 249
[ M+H U, w125 00 A R & R[] — g i
3.2 RREMRAEE R

HR 8 SCHR L8 IC 2R 1 vk, 4 B 48 145 1At e
EL IR A JFORE 100 g, 4005 KT 98% .
3.3 frb e AL AT

3R FHEL A | 0T i A2 i S I 5 15 X6
14 ftb sl ELEH 2% B A (25 A HEA T T B IE
3.3.1 JFuEdenr A R0y A I I 2% 5T A Uk

11.641

u| {

0 5 10 15 20 25 30

t/min
Figure 1 Chromatogram of the system applicability solution under the
inspection item of tazobactam API related substances in Part 2 of
Chinese Pharmacopoeia 2015
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Figure 2 Structure of tazobactam impurity A
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Scheme 1  Synthetic route of tazobactam impurity A
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Figure 3 Infrared absorption spectrum of tazobactam impurity A and tazobactam related compound A contained in USP

1:Tazobactam impurity A;2:Tazobactam related compound A
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Table 1 'H NMR (D,0) data analysis for tazobactam impurity A

Chemical ~ Proton Related proton  Resonance
shift/s number Multiplicity 'H-'H COSY  assignment
0.970 3 s - 5-CH,4
3.531 1 s - 2-CH
4.708 2 s - 4-CH,
7.781 1 s 2-H 6-H
8.062 1 s 1-H 7-H

Table 2 '3C NMR (D,0) data analysis for tazobactam impurity A

Chemical shift/  Resonance as- DEPT HMBC

4 signment (90°/135°) (Hto C)
11.94 5 CH; C-1,2,4
50.04 4 CH, C-7,5,2,1
58.47 2 CH C-4,53,1
61.03 1 C
127.71 7 CH C-4,6
133.35 6 CH C-7
178.52 3 C
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