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Application of the quantity nuclear magnetic method in the
calibration of the chemical reference substances
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Abstract Objective: To establish the quantity nuclear magnetic method ( qNMR ) to determine the contents of
the reference standard, also compared with mass balance and other methods. Methods: Proton nuclear magnetic
resonance spectroscopy ( 'H-NMR ) spectra were obtained to test and quantity several chemical reference
substances ( RS ) candidate materials by using a Bruker Ascend 500 spectrometer. Result: According to the results,
there are two main types of problems can be solved by NMR quantitative analysis: for the first batch of reference
materials, it is a supporting assignment way to the mass balance method, sometimes it can found the reason that the
results of qNMR method , mass balance method and HPLC external standard method does not match each other; For
reference substances containing multi—component, with the advantages of simultaneous qualitative and quantitative

determination of multi—component by NMR, the qNMR method can determine the contents of residual solvents,
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salts and isomers separately, which made up for some shortcomings of chromatographic methods. Conclusion:

qNMR provides a simple, rapid and important method for purity analysis of the reference substances.

Keywords: quantitative nuclear magnetic resonance; chemical reference substance ( qNMR ) ; assay; N—
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Tab.1 The qNMR results of reference substances
s R T i g MVRER S SRR
. (results by 25 (results by
(No.) ( name of reference substance ) (internal standard ) ('solvent )
qNMR ) /% other method ) /%
1 BT R R (RO OBy BE R ) 2% ) XS 2 2K (p-nitrophenyl DMSO 87.61 88.2 ( Jili it - 1l 15 , mass
[ ammonium bicresol sulfonate ( impurity of isocyanate ) balance )
policresulen ) |
2 2, 3- I HOR N (FhR i SRR 4 5T ) X} il 3 2K ( p-nitrophenyl CDCl, 99.49 99.3 (44, volumetry )
(2, 3—dimethylaniline, impurity of aminoglutamic isocyanate )
acid hydrochloride )
3 5-AROR IV BEE G S BN TR (BRIRR2AAIRIR SRR (maleic acid ) CD,0D 100.61 99.49 (DSC)
7% J5i ) ( 5—aminolevulinic acid hydrochloridem,
impurity of aminoglutamic acid hydrochloride )
4 6- HEF L ZE R ( 2581245 ) XA T ( hydroquinone ) CD;0D 99.98 99.62 ( - FA77: , mass
( 2—acetyl-6-methoxynaphthalene, impurity of balance )
naproxen )
5 4— U BN CRIKRRIR ) X 2R W3 (hydroquinone ) CD;0D 98.64 99.11 ( BTt P47 , mass
( 4—aminotrifluorotoluene,, impurity of leflunomide ) balance )
6 PR M R R 2 i T ( amiodaronehydro chloride ORI p—nitrophenyl CDCl, 99.75 99.6 ( Jii 1 7 i1 15, mass
impurity I ) isocyanate ) balance )
7 Wt F) 245 1 ( perindopril impurity 1) X ( hydroquinone ) D,0 100.23 99.73 ( STt VAl , mass
balance )
8 ELDV R T ( gadolinium meglumine impurity XA g ( hydroquinone ) D,0 92.88 92.2 ( Jii 1 V- 7 15, mass
) balance )
9 FoiE W 3% ¥ & T = [ (dexketoprofen XK W ( hydroquinone ) CD;0D 99.6 99.8 ( ¥4, volumetry )
trometamol )
10 FUMEA% 245 1 (clopidogrel Impurity 1) X fiff 3 28 ( p-nitrophenyl CD;0D 97.45 99.5 ( J57 7 V- i ¥ , mass
isocyanate ) balance )
11 A% 44 3 ( clopidogrel impurity 3 ) ORI p—-nitrophenyl CD;0D 99.33 98.3 ( Joi 5 - 7 9%, mass
isocyanate ) balance )
12 KR S (X Z BE R SET 425 ) X il F 2K ( p—nitrophenyl CD;0D 99.68 99.96 ( T3t A7 , mass
[ N-( 4=chlorophenyl ) acetamide , impurity of isocyanate ) balance )
acetaminophen ]
13 AR IR EN ( 75 4 P25 K ) Xt ) ( hydroquinone ) D,O 77.52 ( LLIJGIK 76.1 ( Jii 12 - i1 15, mass
[ sodium (4 crystal water included ) creatine L/ i cina balance )
phosphate ] F1, anhydrous )
14 TR R I ( ethy enediamine diaceturate ) P T ( hydroquinone ) D,0 99.91 99.96 ( #5472k, volumetry )
15 R A FL A ( rizatriptan benzoate ) XA g ( hydroquinone ) CD,0D IR iR 100.13 ( 5075, volumetry )
(benzoate ): KR ( benzoate ) : 30.54
31.07 (HPLC)
FIFLAEA
(rizatriptan ):
69.06
16 2 ] (fudosteine ) X2 W3 (hydroquinone ) D,0 99.48 99.53 ( i ATk, mass
balance )
17 EhPR 4 W KEE ( amantadine hydrochloride ) XA g ( hydroquinone ) D,0 99.9 99.78 ( [Tt P77, mass
balance )
18 ERFRIK LA (imidapril hydrochloride ) X2 =1 (hydroquinone ) CD,0D 99.47 100.90 ( 45,
volumetry )
19 A ( glutamine ) PR ( hydroquinone ) D,0 98.24 98.4 ( Jii 1 V- i 15, mass
balance )
20 FOSARER T (butyli flufenamatum ) Xt il 3 2K ( p—nitrophenyl DMSO 99.59 100 ( Ji7 £ F i 2%, mass

isocyanate )

balance )
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Fig.1 The gNMR spectrums of p—chloroacetanilide
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