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Synthesis of impurities D14461 and the polymer of flupirtine in flupirtine maleate

ZHANG Cun-yan" %, WANG Lu-feng®, LIU Chang?, XU Xu®
1. School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China
2. Tianjin Chasesun Pharmaceutical Co., Ltd, Tianjin 301700, China

3. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: Objective To study the synthesis of impurities D14461 and the polymer of flupirtine. Methods 4-Fluorobenzylamine
and 2-amino-6-chloro-3-nitropyridine were used as starting materials to synthesize 2-amino-3-nitro-6- p-fluorobenzylamino-pyridine
(ANFP) by nucleophilic substitution reactions. The two target compounds were synthesized by hydrogenation reduction and
photopolymerization in one-pot, and they were purified by preparative chromatography. Results The impurities D14461 and the
polymer of flupirtine in flupirtine maleate were synthesized and characterized by MS, '"H-NMR, and '*C-NMR method. And the purity
detected were 99.92% and 99.95%, respectively. Formation mechanism of impurities D14461 and the polymer of flupirtine were
presumed. Conclusion The synthesis and purification of impurities D14461 and the polymer of flupirtine provide the theoretical
basis for the study of impurities in flupirtine maleate.
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Fig. 1 F’nthetic route of D14461 and the polymer of flupirtine
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4.57~4.56 (m, 2H, CH,); "“C-NMR (100 MHz,
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MHz, DMSO-dy) 6: 8.31 (s, 2H, NH), 7.31 (m,
4H, ArCH), 7.01 (m, 4H, ArCH), 6.95 (s, 2H,
PyCH), 5.34 (s, 4H, NH,), 5.28 (q, 2H, NH),
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129.9, 129.8, 115.1, 115.0, 107.9, 105.3, 60.5,
44.1, 15.1, HR-ESI-MS m/z: 607.259 0 [M+H]".
ST 2R Y HCN 99.95%. 'H-NMR
(400 MHz, DMSO-dy) 6: 8.24 (s, 1H, NH), 7.36
(m, 2H, ArCH), 7.29 (m, 2H, ArCH), 7.16 (s,
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Fig. 2 HPLC chromatograms of fluopyridine maleate reference solution (A), mix impurity reference solution (B),

fluopyridine maleate crude solution (C), and fluopyridine maleate impurity mixture solution (D)
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Fig. 3 Formation mechanism of impurities D14461 and the polymer of flupirtine

3 Wig

HRE T R IR UL YT IS5 E RS R 12, AR
WEFTHIeE T 2 DM RYBT: D14461 JOmtiT 2R
Yy, AT T it . b D14461 b H K
MEY TR E TR, MrEEEI B T —Fh D14461
(G T8, Z T A B 7 vk % 2% o
HWL, RN BB, BRANETE T AR
L4 4 0t D14461 (1715

AT H R PR LT (4% )50 D14461 JesmtbyT — 2
YIS B 1 7 5 46 RS, SR SR FH 25 VAR
Syl RN B AR R ) 2% TR i R R AR
MY TTRIRE YR 2% 0T Lt v v RN T S PR et v T
(PR AT TR L, 45 B 1% 4% BT A B I ) S5
i PR 4% U () O B I 1) — 380, WD T 1% 73245 2
FIZ% 5k HAREE S (D14461 FIGRALYT —5BYD), %
JPEIE G AR o B 2% . AT A L S %



AR bl

Drugs & Clinic

E33E FH12l

20184E 12 A * 3091 -

RN, R RE DS 7 S ORI FEL T Ja Ab B R
W AR A R IE K TR, S SN e Ak
BRI A2 A% 3t G S NIRRT BRI S 1, EAO
AZAR IR

Sk

(1]

(3]

von Bebenburg W, Bickel E, Saus A. Synthesis of
1C-flupirtine meleate [J]. Arzneimittelforschung, 1981,
35(1): 28-29.

Choi Y M, Kucharczyk N, Sofia R D. A nine-step
synthesis of [14C]flupirtine maleate labeled in the
pyridine ring [J]. J Labelled Compd Rad, 2010, 24(1): 1-14.
Seydel J K, Schaper K J, Coats E A, et al. Synthesis and
quantitative structure-activity relationships of anticonvulsant
2,3,6-triaminopyridines [J]. J Med Chem, 1994, 37(19):
3016-3022.

Orth W, Engel J. Process for the preparation of 2-amino-
3-nitro-6-(4-fluorobenzylamino)pyridine and 2-amino-3-
carbethoxyamino-6-(4-fluorobenzylamino)pyridine [P]. DE:
3608762, 1986-10-02.

Stefan S, Walter K, Richard M. 2,3-dihydrispiro[ 1 H-4-and
S-azzbenzimidaole-2,1'-cyclohexane]: reactions with nucleophiles

(6]

(7]

(8]

9]

[10]

[J]. Helv Chim Acta, 1994, 77(8): 2175-2190.

European Medicines Agency. List of flupirtine-containing
medicinal products in the EU [OL]. [2014-05-05].
http://www.ema.europa.eu/docs/en_GB/document _library/-
Medicines under additional monitoring/2014/02/WC500
162060.pdf.

Kurt T, Walter v B F. Certain substituted benzyl pyridyl
methyl derivatives of 2-, 3- or 4- pyridyl carbamates [P].
US: 3513171A, 1970-05-19.

BWE, AR, g, DRMR IRy i — ik & pl
[J]. 22, 2016, 28(1): 211-212.

#ool HORMRIALTT B A R L 2 AT (7], BUAR
25 IIK, 2017, 32(9): 1605-1608.

Zhuang T, Wang G , Cui X, et al. Isolation and structure
characterization of two novel degradation products in
flupirtine maleate f by prep-HPLC, LC-MS/Q-TOF and
2D-NMR [J]. Chromatographia, 2016, 79(15/16): 1041-1047.
WrE, /R, B UK S R EIT RS
M1 [P]. CN: 104974087A, 2015-10-14.

Wi/ANE. — gt VT R 56 S e w5 T R a& [P
CN: 102850265B, 2015-11-25.



