77. Doi: 10.1186/s12935-015-0228-7.

[12] CHEN C, RIDZON D A, LEE D H, et al. Real-time
quantification of microRNAs by stem-loop RT-PCR [J].
Nucleic Acids Res, 2005, 33(20): e179.

[13] LIVAK K J, SCHMITTGEN T D. Analysis of relative gene
expression data using real-time quantitative PCR and the
2(-Delta Delta C(T)) Method [J]. Methods, 2001, 25(4):
402-408.

[14] PRATHAPAN A, VINEETHA V P, RAGHU K G. Protective
effect of Boerhaavia diffusa L. against mitochondrial
dysfunction in angiotensin II induced hypertrophy in H9c2
cardiomyoblast cells [J]. PLoS One, 2014, 9(4): €96220.

[15] ZHENG X, L1J, L1Y, et al. MicroRNA-24 induces cisplatin
resistance by targeting PTEN in human tongue squamous cell
carcinoma [J]. Oral Oncol, 2015, 51(11): 998-1003.

mARIAIA TR TR & X
12,

WE: BN SHALREXABTHERIE., A&
B ) £

FEDES: TQ460.1 XEkFRERS: B
DOI: 10.13748/j.cnki.issn1007-7693.2016.02.011

Improved Synthesis of Dapoxetine Hydrochloride

[16] WANG X, HE X, LU C, et al. Involvement of Bim in
Photofrin-mediated photodynamically induced apoptosis [J].
Cell Physiol Biochem, 2015, 35(4): 1527-1536.

[17] SHAO Y Y, CHANG Y L, CHENG A L, et al. The germline
BIM deletion polymorphism is not associated with the
treatment efficacy of sorafenib in patients with advanced
hepatocellular carcinoma [J]. Oncology, 2013, 85(5): 312-316.

[18] WEBER K, HARPER N, COHEN G M, et al. BIM-mediated
membrane insertion of the BAK pore domain is an essential
requirement for apoptosis [J]. Cell Rep, 2013, 5(2): 409-420.

[19] EMEAGI P U, VAN LINT S, BRECKPOT K, et al.
Proinflammatory characteristics of SMAC/DIABLO-induced
cell death in antitumor therapy [J]. Cancer Res, 2012, 72(6):
1342-1352.

Wk H#: 2015-08-29

AL A U R MR, B 210000; 2B R HERIZL AR AT, B 210009)

VA 3-RARRRER A BAHET R, B, ZFRABK, FHo. ik
FEARTH, ERELEL ARBHTLMTHRE. AT RA. BRREE RS THE, ATt >,
KGR RAEIT; TEMA; BRBM 55 E R AIEIRIE A
NEHRS:

1007-7693(2016)02-0181-03

WU Pinghual’z, DU Quanhaiz, LU Taol*(I.College of Sciences, China Pharmaceutical University, Nanjing 210009, China;
2.Nanjing Kang Fushun Pharmaceutical Company Limited, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To improve the method for the synthesis of dapoxetine hydrochloride. METHODS Starting
with 3-chloro-1-phenyl-1-propanone, dapoxetine hydrochloride was synthesized via a 5-step chain reaction including reduction,
etherification, amination by dimethylamine, separation, and acidification by HCI-EA. RESULTS & CONCLUSION The

improved process has the advantages of convenient operation, low cost, high yield, and is suitable for industry.
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Fig. 1 Synthetic route of dapoxetine
BIEPIRPEA . SRER B S EY) 4 B, 3
BR[3IKH ¥ 7 F LA, AT, S
BN 90 C, JERRMATA, HE=MZ, &
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FEH BRI, A EAERE AT, IR K
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W15 I, SCHER[31F ] 4-— F A L0k e (DMAP) 1 fi
fb55, {H DMAP 7£ 5 AbFE FR AR M B 25, R B A5~
i A — R AR, SEIRIE AN TR EAN N DMAP
W] R TE AT o WA R0\ PR A T ST TS SR
7, BELESES AR, AU R R
i 1 —5~0 CPEAR B -10~—5 °C, HE 5 1 A 42 i I
B, YD B PE I A e SCRR[BTE DN — % )5
REFIE] A 40 h, ZEFFT I 20 h B 0] R 5%
L1 NN A N T § % R =R W B |
97%. L&Y 54 D-(+)-DTTA i, $2 18 SCik
[BIRH & Be/BiEH . SRR E N 25~35 C,
WRAE 28% /i Aa . FER F & b A v 7] i) = A
b, AN —EEN LR LERIE BRIk
EER 15 °C, AR & 21>43%. BT
DTTA #h& S AN BT B, SR IR $h 19 B e 4
HIr=. {EAiikyive T 5 shrix— B %,
SCHR[3IRH 10~15 CHrdh, HEEME R IR
R 45 R UCRAULE 60% 24, -8 CHT &Rk
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VR AL 3 W, B 40 CE KT 12 h, 2
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2.5 (S)-(+)-N,N-— H BE-1- 2K 56 -3-(1-Z5 4 28 T i
(T 25

BILEY 6(10 g, 14.46 mmol). — & H
50 mL. 7K 50 mL HOA R PB, S=IRMFEEMRE. 0
10%E EALANIE WO pH 2 10, 4RS84+ 1 ho &
BoE, KEHZ&HFHRAER 2 K, AHFAHHE.
BAYUKYE 2 U MR EhKeE 10 Bk
FRAEN 15 FhJE; W15 2] 4.26 g (& 7. WK
96.5%

2.6  ERROIEIATETT(1)RIH

K& 7(4 g, 13.10 mmol). 2.2 2B 24 mL
IR R, SRR iR 0~-5 C, W
3.5 mol- L™ (AL R 2.1 ZBEA W 4.8 mL, 2 'C %
PERHERE L h, HE, H 2R OERTRGIED 2 1k,
FEEE 40 CTJ 4 h 155] 4.27 g Zepiimn 1A A
R : 95.4%, 4lifE: 99.87%.

Hahdn: B 1A @ g, 11.70 mmol).
FEAEE 20 mL 0N SOSERE, Ik BT 2R A
ZRFRE-8 CHFATE 2 h, g, JEUHO
BR O FETE 2 o 77 40 CEZ T 12 h, 155
3.79 g &M 1. WK : 94.8%, 4. 99.98%([f

BUA—1L). mp 182~184°C, [u]p”=+129.3°(C=
1%, H); 'H-NMR(400 MHz, CDCls): 2.334~
2.418[s, 6H, N(CHj;),], 2.691~2.775(m, 2H,
CHCH,CH,0), 3.697~3.733(t, J=7.0 Hz, 1H,
PhC-H), 3.978~4.035(m, 1H, OCH,), 4.135~4.188
(m, 1H, OCH,), 6.734~6.753(d, J=7.6 Hz, 1H,
ArH), 7.281~7.609(m, 9H, ArH), 7.885~7.908(d,
J=9.2 Hz, 1H, ArH), 8.411~8.433(d, J=8.8 Hz,
1H, ArH). MS m/z: 306[M+H] .
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