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Determination of entecavir by quantitative nuclear magnetic resonance (QNMR)
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Abstract: Objective To establish a gNMR method to determine the content of entecavir. Methods Using DMSO-d; as solvent,
entecavir as a sample, and 1,4-dinitrobenzene as an internal standard, the 'H-NMR data of entecavir were characterized, calculate the
assay of entecavir by comparing the response signal area of sample (As) and internal standard (Ar). Results One sample solution
was determined under the same NMR conditions for six times, the RSD value of As/Ar was 1.1%; When prepared and characterized
three samples, the content of entecavir calculated was 93.8%, RSD was 0.70%. The results were consistent with that using mass
balance method (93.8%). Conclusion Using qNMR to characterize the assay of entecavir can avoid the use of reference substance.
This is a precise, rapid, and effective method to characterize the contents of chemical samples.
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Table1 'H-NMR analysis of entecavir

K AN g 24 7 e 1 )
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4.23 1 m 14
4.56 1 m 20a
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5.10 1 m 20b
6.41 2 ] 10
7.66% 1 ] 8
8.45% 4 s 1,2- AfFEA
10.56 1 ] 2
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S ANRRIRE S, 35 2.27 IR RE 4 2HI 2 'H-NMR
W, GESR BT, L 67.66 MK N E AT 58.45
b AR TIRR ELAE A A b, AESL AN 1 4-XT A SRR
i H A BEAR R e 1k [ E, [R1UH 5 FE A 2 y=0.150
8x—0.013 5, R*>0.999., B #F57F 0.03~0.12 mmol
RPER R RLTS

252 UEFEXEERE HUHRRREEIR, & 227 TR
SAFFESENE 6 WK, R, T e IR
P FRUETHI R LA, ARG bR HER 22 RSD=1.1%.
253 HEME CPATECH 3 M FES, 4% “227 TR
ZAFHATINE , DLoE s AR IR LA T R
BRENPE S8R 93.8%, RSD 4 0.7%.



-522 -

%tz Drug Evaluation Research 3538% 5581 2015410 B

254 FoEtE BRSO IAE 04 1. 4.
12 h BTG, HeA R -R A A AR, RSD 4
1.05%, 3 BAIIR S  EEBCE: 12 h B .
26 TEEHR

SPATHECH] 3 A AEah, SR 67.66 Ab BRI
SAZREICIRINAS 5 5 98.45 A INARTE S, 1% Fal
THE RS RT3 e o 40

(A/ngy) XM Xm,
(A/n,) XM X m

Hrp, A N R e R RL, ng B
BRHeae s, Mo BB RTINS T
o, A BRI TR, ne kP RRIG A5 1) 0148,
M, HWFRISY P, mg IFRREU RS R4,
my PR AR TR, W, R NIRRT 2 .
ZUE, PR TP R R E R 93.0%. 94.3%
1 94.0%, & EN 93.8%, RSD N 0.70%, iF
AR 4 R ) R A e
3 e
31 EHMEENEERILE

R T I UE ARG LR 5 AR E 7 i A R T
T, AN S8 RIS F  BOBOH E il e 1
RFEMEE. HPLC 460 100.0%, - FaK 743
SERES R EKEN 6.1%, USRI S5 RN 0.06% .
A B P, PRt R R (%) =
(100%—7K 73— 45k ) X HPLC 411)%=93.8%, 5
qNMR JE 45 F— 3. (S FE IS TR P vk (1 4L
Kb 1h, BARKEIEE
32 UESHERE

SR AEIR I (] (D1) 2 R e i o
BESH L —. DA SRR R,
WU B R0 K 1) ot 7 S SR N () A BT IR bk b ik
R IRE S SE AR BIEAS . 40 1ot 7 G SR N (] 2 5%
WA P4 5, BN 25 . Pauli S5V Y, FESURHE
e AR g SPGB I RN K45 T 5 A5

W (%) =

X W, X100%

st IR TR (T ASZEFIH] inverse-recovery
BORME T a2 B A IR i), &5 5K/ T
3s, TRRE )b IEIE R N A BE A 15 s, 1RE &
UEE Sy N
N T ERDMTIAER, FARRI IR E Rl
(R LL BAE 15001 BLE. FESERRAE T, $14H 16
DHEE LE KT 200, WL 8 K.
3.3 MaHE
U R, AR R E IR, TR
W AR EE B B AR ) BEREEL S Sk g 4 2R, L
WhFe A T ERUERRMEHERYE, 72T 8B AR AL
Jei s LARE il 23 PA Ao i 20 5 SR 28 18 B 45 Ak DA i AT
AT
3.4 RA
M E R BRI E AR5
TR A, A R L, AN IE
FEPCHAERG, 25l iE. XPpI7vkn] DUESH N
TR S EIREIA RN, AR TR
i e U E .
STk
[1] Holzgrabe U. Quantitative NMR spectroscopy in
pharmaceutical applications [J]. Prog Nucl Magn Reson
Spectrosc, 2010, 57(2): 229-240.
21 BT, A B, BB AR MR R A
NMR GERAHT [J]. HEZ 2SR, 2011(12): 953-955.
31 T/, RSOR, AR, @ IR X HAE 2
AU PN HERE (7] 277, 2010(01): 17-23.
[4] hEZH. —F [S]. 2010
[5] USP35-NF30[S]. 2012.
[6] BP2013[S].2013.
[7] Pauli G F, Godecke T, DC Jaki B U, et al, Quantitative

'H-NMR development and potential of an analytical
method: an update [J]. J Nat Prod, 2012(75): 834-851.





