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Preparation process and structure confirmation of impurity C of rupatifen fu-

marate

LI Lin", WANG Xiaoming, MENG Shufang, CHEN Lin, WANG Haiyan, LIN Pengfei, CHEN Ling
Fujian Mindong Rejuvenation Pharmaceutical Co.,Ltd.,Ningde 355300,China

Abstract The high-purity impurity C was isolated and purified from a new anti-allergic drug, rupatifen, by
nucleophilic substitution reaction with bromobutaric acid, and its structure was confirmed by IR, UV, MS,
'"H NMR, “C NMR, DEPT135°,HSQC, HMBC, and 'H-'HCOSY. The preparation process of impurity C in this
study was simple and easy to obtain under mild conditions, with the purity of 99. 0% and the yield of 25%-30%;
and the sample met the target compound by structural confirmation. The preparation process and structure
confirmation provided sufficient impurity C reference substance for impurity research of raw materials and
preparations of rupatifen fumarate, which laid a solid foundation for quality research of new drugs.
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Scheme 1 Synthetic route of rupatifen fumarate impurity C
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Figure 2 HPLC of rupatifen fumarate under different conditions
1:Raw material;2: Raw material at 60 °C, acidic solution (pH 1. 2) for
2 h;3:Raw material at 60 °C, acidic solution (pH 1. 2) for 3 h
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Figure 3 HPLC of rupatifen fumarate impurity C
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Figure 4 ESI-MS positive ion mass spectrum of rupatifen fumarate

impurity C
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Figure 5 IT-TOF mass spectrum of rupatifen fumarate impurity C
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Figure 6 UV-visible absorption spectrum of rupatifen fumarate impu-

rity C dissolved in methanol
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Figure 7 'H NMR spectrum of rupatifen fumarate impurity C Figure 8 'H-'HCOSY spectrum of rupatifen fumarate impurity C
Table 1 'H NMR and 'H-'HCOSY data of rupatifen fumarate impurity C
'H NMR 'H-'HCOSY
5 Multiplicity  Proton number  Ownership of the hydrogen 5, Ownership of the hydrogen
2.23,2.33,2.75,2.81 m 4 H-16,17 2.36,2.40,2.68 H-15,18
2.36,2.40,2.68 m 4 H-15,18 2.23,2.33,2.75,2.81 H-16,17
2.50 S 3 H-25 / /
2.96,3.30 m 2 H-28 5.30 H-26
3.66 s 2 H-7 / /
3.70 s 2 H-19 / /
5.30 t 1 H-26 3.22,3.48 H-28
7.16 d 1 H-13 7.94 H-12
7.17 m 1 H-2 7.18,7.37 H-3,1
7.18 m 1 H-3 7.17,7.20 H-2,4
7.20 m 1 H-4 7.18 H-3
7.37 t 1 H-1 7.17 H-2
7.94 d 1 H-12 7.16 H-13
8.26 s 1 H-24 / /
8.74 s 1 H-22 / /
8.81 s 1 H-21 / /

FEM ) C NMR 3% (K 9) S, FE 5 T A 27
HCES, D FhEa2910C, Hrfs31.42,54. 31
RPN ESE S, HIRHE LR 2, i tC

NMR F1 DEPT135°#% (& 10) W7 it 1 AMA R, 5 4
i , 10 2R , Ay M 20k . HSQC 3% (& 11) 7]
PAIBRIAAS Ak 5 S HE R R
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Figure 9 '3C NMR spectrum of rupatifen fumarate impurity C
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Figure 10 DEPT135°spectrum of rupatifen fumarate impurity C
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Figure 11 HSQC spectrum of rupatifen fumarate impurity C
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Figure 12 HMBC spectrum of rupatifen fumarate impurity C
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C10, Z=fk6 128.60 5 H-13,15, 18 i T4 L F4H
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Table 2 'C NMR,DEPT135°,HSQC and HMBC data of impurity C

DEPT Nemher of Affiliation HSQC HMBC
1356 o, (Serial number of car- . Ownership of 5 Ownership of the
bon) the hydrogen hydrogen
18.20 CH, 1 25 2.50 H-25 8.26,8.74 H-24.22
3142 CH, 2 C15.18 2.36,2.40 H-15,18  2.36.2.40,2.68 H-15,18
2.68 223233275281  H-16,17
40.00 CH, 1 28 2.96,3.30 H-28 530 H-26
49.51 CH, 1 c7 3.66 H-7 737 H-1
54.31 CH, 2 16,17 223233275281  H-16,17  2.36,2.40.2.68 H-15,18
223233275281 H-16,17
3.70 H-19
57.75 CH, I C19 3.70 H-19 8.26.8.81 H-24.21
72.88 CH 1 €26 530 H-26 296,330 H-28
8.74,8.81 H-22.21
127.15 CH 1 3 7.18 H3 737 H-1
12775 CH 1 c4 7.20 H-4 7.17 H-2
128.60 c 1 i / / 7.16 H-13
2.40.2.68 H-15,18
129.09 CH 1 2 7.17 H-2 7.20 H-4
129.90 CH 1 cl 7.37 H-1 7.18.3.66 H-3.7
13135 CH 1 c13 7.13 H-13 7.94 H-12
132.84 c 1 6 / / 3.66.7.17.7.20 H-7,2.4
133.78 CH 1 c12 7.74 H-12 7.16 H-13
137.22 c 1 9 / / 3.66 H-7
7.947.16 H-12,13
13731 c 1 €20 / / 3.70,8.81 H-19.21
137.72 c 1 €23 / / 2.50,8.74, 8.81 H-25,22,21
139.55 c 1 cl4 / / 2.36.2.40.2.68 H-15,18
223233275281 H-16,17
14135 c 1 cs / / 7.37.7.18,3.66 H-1,3.7
142.43 CH 1 21 8.74 H-21 8.26 H-24
2.50,5.30 H-25.26
143.64 CH 1 €22 8.81 H-22 3.70,5.30 H-19.26
2.50,8.26 H-25.24
145.50 CH 1 24 8.26 H-24 2.50,3.70 H-25,19
8.81,8.74 H-21.22
148.57 c 1 10 / / 7.94.7.16 H-12,13
167.61 c 1 €29 / / 530 H-26
172.30 c 1 €27 / / 2.96,3.30 H-28
189.14 c 1 cs8 / / 3.66 H-7
R BE2(£3), T 5 R IR A S T Ak 5 141. 35,8 132. 84,

ZEA HI W . HPC NMR 3% o 8 15 5 8 ULPAPI IR IR IR ; vl HEWTIZ 24 25 4 i A7 FE 25 40
141.35.6 132.84.6 49.51.6 189.14.6 137.22.6  BE&3(33).
148.57.5 128. 60 WA & , T 4 W12 245 45 44 vh A7 4 HMBC i i 78 Z2 8% 6 139. 55 [A) i} 5 H-15, 18,
— IR AR AR S AR EMY IR IR H-16, 17 R PR AR G, &5 A AL i E X
PN S 137.22.8 148. 57, UL A JFHG  BR i Ry C14., 'H-'HCOSY i iR, 8 2. 23,2. 33,



536 ‘? @A B # x # ¥ 2 Journal of China Pharmaceutical University 2020,51(5):530 - 537

51 4%
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57.75., HMBC i .75 C19 58 8. 26 15 8. 81 ) it
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19,21 A 2 F2 A0 ¢, DA e ff 2 1% 22 R €20,
HMBC 3% i 7 6 137. 72 1) 26k 55 H-21,22,25 i f
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YL PSS R B 5 (32 3)

'H-"HCOSY i H 27K~ , 8 2. 96, 3. 30 19 ff sk it
T8 5. 30 AU i+ Z W] A #l G O & . HMBC
T i 7R C21 Fl1 €22 5 6 5. 30 A AURR T+ 4 22 R AH
K, BRI 2 8 5. 30 Ay RUIK 5T~ %oF L H-26 J5t ¥, W
8 2.96,3.30 1Y flf 5t 7 X N H-28 i F . &5 &
HSQC % , 7] 1 €26, C28 43 5l X} [ & 72. 88 £l 8
40.00, HMBC 3% 75 8 167. 61 By ¥ 5 25k 5 H-
26 JR T I ARAI G, IR I 2 1% 2ol €29, Zfik
8 172.30 5 H-28 Jii FA I BEAHC , 25 A AL
WA R C27. LEE40HT, AT HEWHZ S5 h A7 124544
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I 7E HMBC i th 454 | Be 6 1Y BT 06 5 2. 36

~2.68(m,4H) 54540 A BX 3 i &6 C11 {5 5 8
128. 60 1t #2 A0 56 , U BH P F B AR . DA T AT T
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Table 3 Fragments of rupatifen fumarate impurity C
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