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[ Abstract |

caspofungin acetate to ensure quality control of related raw materials and finished products. Methods: The structure

Objective: This study successfully developed the first batch of national reference standards of

of the caspofungin acetate reference standard was confirmed by comprehensive analytical techniques including high-
resolution mass spectrometry ( HRMS) , nuclear magnetic resonance (NMR) , and infrared spectroscopy (IR) , and
the NMR signals of the compound were assigned. The content of caspofungin acetate was determined by the mass
balance method (MBM ), and the results were corroborated by quantitative nuclear magnetic resonance ( qNMR)
and the external standard method (ESM). Results: The content of this batch of caspofungin acetate reference
standard, calculated as C;,,H,N,,0,,-2CH,;COOH, was 97.0% . Conclusion; The first batch of national reference
standards of caspofungin acetate was successfully developed.
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_______________________________________________ 4 2.26 (2H,m);1.97 (2H,m) 34.6
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3 4.23 (1H,dd,8,1.8) 77.3 7 1.25~1.36 (2H) 31.2
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6.10 7.13 (1H.d.8.4) 129.6 10 1.49 (1H,m) 3.2
7.9 6.76 (1H,d,8.4) 116.2 10-HZ  0.86 (3H,d,6.6) 20.7
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4 4.02 (1H,ddd,10.3,6.0.,2.4) 70.1 40% (IR ) B2 10% B} I8 R 200 4.3% 5
5 4.67 (1H.,d,2.4) 64.3 FEJS , TE TR & 25.0 C (A X IR 10% ~ 30% Jit &
6 2.90 (2H,ddd,12.6,6.6,4.8) 43.7 BF R AT G 5 295 2. 8% 7RI BE 25. 0 °C A Xt
280 (2 A012:6.7.2 4-8) WL 10% ~S0% BB RER 50 T4 5. 8% 5
! 02 (2 03 FEBLIE 25.0 °C HIXHIZIE 10% ~90% JC i , BE
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TR E A0 25.4%
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24 h FRE PESS R WK, RIAJF i FE LA RN R I
PR Ko 4l B 34 Te W Wk A8 Ak TA R S R IS A 2% ¥R A %
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15 26 C AT, BE R I 25 i 4l B2 B W T B,
BHAZ T B, X0 d B, i E 3 d, R
TS Al 99.7% TR 98.2% ;i E S d,
FUEAEEHE— 2 T ZE 97. 8% ; it B 10 d, F i 4l
EHE— TR 97.1% . Pk, BE IR R IA 25 W e 1%
ZUEF3dEAREEE,

140 C&AF T, BE R R IA 25 i 4l 2 0T B 1 %
Ze A R R B, X0 d BdE, i E
3d, RIAZF4 EaiE d 99.7% FFEE 94.4% ;i
S5, B — 5 PR 93.1% ;5 10d, &
Mol B gk — A TR 92.1% . K B BR FIA 25 4
AT 3dJEAFEE .
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S H O h B HiE 78 4 CF1 26 C &1 F & 6 h,
VA ZF G a3 0 2 o b 2 K 4l R A o W AR A,
AR BURE A W R B e, O R S R IR OF
At i VA R S AE 4 °C R 26 C 4 F T iE 6 h,
SRR . HED R TR R AR A Bk A R,
B F Al T 0.2% , BT LA S T 1 W A 4 T L 4TS
o B S il B
5 WmAEYRRE
5.1 RETFEZE

X B T DG I L2 T A K A B B
VLR B R s R0 AT 00 s, 25 R L3 3. BB AR A
“4.107 TR A A2 TSR B Y R
97.0% ( Lk C,,H N, 0, -2CH,COOH i}) ,

F=3 KA S K R BRI DL R B B I R S A %
i [{ HXRYPi(n=5) K4y (n=5) FREBER (n=5) IR (n=2) AR A(n=5)
T 0.35 2.56 0.04 0.059 0.04
RSD 0.78 0.97 0.56 — 0.53
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K 2g30 ik oft ) 500 2 BE 9 H-NMR &1 3%
P 2E0i 8 8, 6.77 F1 8, 6.78 i f U, 3th 5 B i)
BB R 30 s, It ARTE TR, IRk R E R,
BEIR -RIA S5 1 & 12 97.8% (n =3,RSD =1.21% ) ;
DLE SRR N N, B R RIA ¥ iy & B 95. 1%
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5.3 ESM %

Fie AR B TH 3 5 A7 e it o0 i, 45 A L AE
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1.05%) .
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A5 R 5 2 A 0 X TR R 1 25 v 1A 7 TR
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Uil (R PARE e S g N E - TR B -/ il
KEIE N 722 5 AT RE L, LI qNMIR 3% AT LA O i
(S5 AR % TB APl o O A UE R S AR
(MR bR R e O R BT B
149 AR ) 30 S DL SRR N AR I 5
BE G B IR RE G I E AT SR
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DR S 8 3 R T PN AR 4 R O T R R E
SR MTEORE B P o AR S0 B4 R 0 00 T TR R YA S KR
PR, TR, bR o 75 2 B B BRI M .
W R NI A SRR e SR . 1,3,5-= 1
SEHER TRHR 0P TR TR (1, 4- T AR OR AR
Horp, Eh R R R R K R B (R A 5 R
ARG SR R R AT D AR BEAT I AE , gNMR I
TELR N 95.1% (Ji i M5 B 45 R N 97.0% ) .
qNMR 4553 f {5 (4 J5L A AT B ol T 8 R R IR 25 e —
FHSTCIR R & Wy, 10 H: 0 1 45 4 b IR B A 7 1
BB PE 25 AT 2T RE K A K il L, S BOUN JT IR 4
BT IT, BT LRSI 1 A 5 i B AR A 2 R PR 22
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