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Structural analysis of unknown impurities in benproperine by NMR
spectroscopy and liquid chromatography—mass spectrometry

SUN Huang, FU Cui-ying, ZHOU Run-hong, BAI Zheng—zhong

( Heilongjiang Institute for Food and Drug Control, Harbin 150088, China )

Abstract Objective: To establish a method for the determination of unknown impurities in benproperine and
identify the structure of two unknown impurities. Methods: An Inertsil ODS-3(4.6 um, 2.1 mm X 150 mm )
column was adopted for the study. The mobile phase was methanol — 0.01 mol * L™ sodium acetate buffer solution
( Take ammonium acetate 0.77 g, dissolved by 800 mL of water, adjust the pH to 3.3 by acetic acid, diluted with
water to 1 000 mL ) (65:35 ). The flow rate was 0.25 mL - min"', the detection wavelength was 270 nm. Two
impurities were analyzed by HPLC-MS/MS, and was then separated and purified by preparative HPLC, and the
structure were confirmed by nuclear magnetic resonance ('H-NMR, “"C-NMR, HMBC, HSQC, DEPT135, H-H
COSY ). Results: Two unknown impurities were 1-[ 2— ( 2-benzoylphenoxy ) —1-methylethyl | piperidine and 1-
[ 2— ( 2-benzyl-6-chlorophenoxy ) —1-methylethyl ] piperidine. Conclusion: The established method can provide
a comprehensive reference for quality control of benproperine.
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Fig.1 Structure of impurity A ( A )and B( B )in benproperine
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F1 KEZFHEH H-NMR, “C-NMR %[
Tab.1 'H-NMR, “C-NMR data of unknown impurity in benproperine
Ak %% ( chemical shift )
{37 ( position ) Z&I% A (impurity A ) Z%J5 B (impurity B )
Je Oy o oy
1 51.39 2.46~2.51 (4H, broad d ) 51.48 2.51~2.64(4H, m)
2 26.44 1.52 (4H, broad s ) 26.92 1.53~1.59 (4H, m )
3 30.75 1.29 (4H, broad s ) 25.39 1.41~1.45(2H, m)
4 26.44 1.52(4H, broad s ) 26.92 1.53~1.59 (4H, m)
5 51.39 2.46~2.51 (4H, broad d ) 51.48 2.51~2.64(4H, m)
6 60.48 2.79(1H, broad s ) 60.33 2.90~2.98 (1H, m )
7 1275 0.88(3H,d) 13.29 1.12(3H,d)
8 70.41 4.00~4.09(2H, m ) 70.91 3:90-394 (11, dd)
40 3~4.06(1H,dd)
9 157.74 / 156.72 /
10 113.72 7.10~7.16(2H, m ) 126.41 /
11 134.45 7.36~7.38 (1H, m ) 12831 7.15~7.19(2H, m )
12 122.15 7.10~7.16(2H, m ) 113.77 6.91~6.94(1H,d)
13 130.40 7.52~7.57(1H, m ) 131.39 7.07~7.08 (1H, m )
14 130.34 / 132.72 /
15 198.95 / 36.85 3.94~3.98 (2H, m )
16 139.43 / 141.69 /
17 130.72 7.74~7.76 (2H, m ) 129.61 7.12~7.13(2H, m)
18 129.63 7.46~7.50 (1H, m) 129.36 7.22~7.26 (2H, m)
19 133.52 7.59~7.62(1H, m) 127.05 7.15~7.19(2H, m)
20 129.63 7.46~7.50(1H, m ) 129.36 7.22~7.26 (2H, m)
21 130.72 7.74~7.76 (2H, m ) 129.61 7.12~7.13(2H, m )
5 g ARNIRAR RS [, H i T2 50 5 R N WRAR S 14

JE A Ko 2 TR IR AR AT 5 A X L2 o A 7 285 K Ay
WE. A SO 2R PR MR S0 4% B 0B A5 1 45 M IE , 3
it "H-NMR ., "C-NMR . HMBC , HSQC . DEPT135 %
H-H COSY #EILIRFEARXE & W 5 A 51T T
N, RDINRAR K 2% it B &3k il T 6 A7 il o Tk,
IR I 8 37 2003y — X R 5 [R) i 15 457 F R
2 W 2RI 5 i A AU, 244 Sy v ] v L PR
R ZE g, EESLIfE 2T A 1-[2-(2- 2%
FH gk i DR 4R L ) —1-FH B 5L IR ME L 2 T B Ol 1-
[2-(2-7F 3 —6- G AR E L ) -1- AL 23 T URRE, FF
Xf "H-NMR F1 "C-NMR #5647 T HMBC 28,
T AR AR R E 7, AT LA A T 2 A A

i

WAL, R REE LGS R BR 2, T 5 LA B B2 1Y
ARIRAR A

S0k
(1]
(2]

Martindale:: the Extra Pharmacopoeia 37th Edition[ S J. 2016: 1552
Bz B A M ] dest: drE B 2R R, 2009 478
QIAN ZY. Pharmacology [ M . Beijing: China Medical Science
Press, 2009: 478

HE 2 2015 AFRR. —#[S 1. 2015: 1571

ChP 2015. Vol T[S ].2015: 1571

XTI, BR. HPLC {0 5 Wl A Y RO 1) 2 a5k [ ], R
22, 2004, 16(4): 10

[4]

LIU KJ, CHEN Y. Determination of benproperine phosphate



‘ JPA ¥ 4 W Z E OhinJ Pharm Anal 2017,37(11)

[5]

[6]

[7]

[10]

-+ 2005 -

granules by HPLC[ J . Tianjin Pharm, 2004, 16 (4 ): 10
RRPAACAE, RFR, BRAEMNE. HPLC Bal5E BERR AR R F- (1 7
T[T ). B2y, 20085 12(2): 135

OUYANG DH, ZHU DL, CHEN YP. Determination of benproperine
phosphate tablets by HPLC [J]. Anhui Med Pharm J, 2008,12(2):
135

TAE, WK BRI IRAR D IR A S Br R [0 ] 3
P g 758, 2007, 16(8): 1085

WANG B, GAO HQ. Study of benproperine phosphate related
substances by HPLC [J]. ModJ Integr Tradit Chin Western Med,
2007, 16(8): 1085

e, O, S A5 R AORUR (1 T S WA I
DAL ] 258002k, 2006, 26 (1): 55

FUQ, HE LC, GUO Q, et al, HPLC determination of benproperine
phosphate and its related substances [J]. Chin J Pharm Anal,
2006,26(1):55

TRAT, R BERRIAR PR WRAR I IR P A S BuaG e v et
[J 1. ez, 2008, 23(4): 205

ZHAN JW,ZHAO Q. Improvement of detection of related substances
in benproperine phosphate oral liquid[ J ]. Northwest Pharm J,
2008, 23 (4 ): 205

WeWTAE, BRICAR, TS, 5 B SRR IR BGE T (M ] L
AL PR PSR A, 19911151

YAO XS, CHEN YJ, XU SX, et al. NMR Spectrometer with
Superconducting Magnet [ M ]. Beijing: China Medical Science
Press, 1991: 151

LISE SCHJELDERUP, ARNE JORGEN AASEN. The absolute
configuration of benproperinium dihydrogen phosphate, an

antitussive drug[ Tl Chirality, 1989, 1( 1 ): 86

[11]

[12]

[13]

[14]

[15]

LI Y, ZHONG DF, CHEN SW, et al. Identification of some
benproperine metabolites in humans and investigation of their
antitussive effect[ J ]. Acta Pharmacol Sin, 2005, 26 (12): 1519
HfEte, HRULET, PO, SF. AU D (BRI S R N IR AR
A= L) ). s 25 SRR, 2001, 15(4): 297
HUANG HH, CUI HX, ZHONG DF, et al. Study on metabolites of
benproperine using microbial model of transformation [ J |. Chin J
Pharmacol Toxicol, 2001, 15 (4 ): 297
R, R, TR MR B PIVRAR I 2 KGR 77
AR SERERITE [ ) . #EPHZE224, 2010, 25(3): 296
GUI J, SONG L, WANG L. Determination of Benproperine
phosphate in human plasma and bioavailability study of its
preparations in healthy volunteers[ J ], West China J Pharm Sci,
2010, 25(3):296
IVE, 2L, A B AT, S RRESLIR RO 63 - B R
XF £ RASAR AL BN S BT [T ], 25903 i 4k, 2013,
33(3):443
SUN H, LOU ZH, FU CY, et al. Structural analysis of an
unknown impurity in doxofylline by NMR spectroscopy and liquid
chromatography—mass spectrometry[ J ]. Chin J Pharm Anal, 2013,
33(3):443
T, LR, A . 8T BORAH (3% - TRAT IR B K
BT BRI S BT B R R IR AR T g A B [T . P E 2 2
2012,47(19): 1585
DONG Y, WANG XL, QU JG. Analysis of impurity in benproperine
phosphate bulk drug by high performance liquid chromatography—
time of flight mass spectrometry and ion trap mass spectrometry [ J ].
Chin Pharm J, 2012, 47 ( 19 ): 1585

(AR3CT 2016 4 11 H 21 B

AR S



