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Abstract

ature methods, the synthesis process of atomoxetine was improved. Using 3-chloropropiophenone-1 as the raw

Atomoxetine is a highly selective norepinephrine reuptake inhibitor. Based on the analysis of the liter-

material, optically pure target product was obtained by asymmetric reduction, Mitsunobu reaction and condensa-
tion reaction in three steps, with a total yield of 26% . The third-step methylation sealing operation was changed to
the reaction under normal pressure, which increased the feasibility of industrialization. The improved process oper-
ation was simplified and the reaction conditions were mild, which would provide a new method for the preparation

of atomoxetine.
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Scheme 1  Synthesis of tomoxetine by Route 1
Reagents and conditions: (a) diborane in tetrahydrofuran,r. t. , overnight; (b) HCl, SOCI, , reflux,5 h; (¢) o-cresol, NaOH , methanol , reflux,5 days;
(d)BrCN,benzene,N, ,r. t. ,overnight; (e) KOH, ethylelene glycol, reflux,20 h
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Scheme 2 Synthesis of tomoxetine by Route 2
Reagents and conditions: (a) Baker’s yeast, glucose ,water; (b) MeNH, in water; (¢) LAH, ether;(d) di-t-butyldicarbonate,CH,Cl, ; (e) o-cresol,
DIAD, triphenylphosphine , ether; (f) HCl ( gas) , ethanol
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Scheme 3  Synthesis of tomoxetine by Route 3
Reagents and conditions: (a) HCL, benzylmethylamine , paraformaldehyde , 2-propanol , reflux,6 h; (b) NaOH, NaBH, , methol/water,0—10 °C,4 h;
(¢) SOCl, ,CHCl; ,reflux,3 h;(d) o-cresol,K,CO; ,DMSO,r.t. ,24 h;(e) (S)-mandelic acid,toluene; (f) NaOH,toluene,r.t. ,0.5 h;(g) phe-
nylchloroformate , toluene 80 °C,0.5 h; (h) KOH,DMSO0,100 °C
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Scheme 4  Synthesis of tomoxetine by Route 4

1
Reagents and conditions: (a) NH, CH; - HCI, paraformaldehyde, ethanol,65 °C,6 h; (b) K,CO;, NaBH, , water/methanol,0—5 °C,36 h; (¢)
(Boc),0,CH,Cl,,35 °C,1 h;(d) o-cresol, DIAD, triphenylphosphine , toluene,, r. t. ,24 h; (e) HCI,EA,r. t. ,6 h; (f) L-( = )-DPTTA,EA,55 °
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Scheme 5 Synthetic route of tomoxetine
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Reagents and conditions; (a) NaBH,,SnCl,,(R)-( + ) -alpha,alpha-diphenyl-2-pyrrolidinemethanol , THF , reflux,1 h; (b) o-cresol, DIAD, tripheny-
Iphosphine , THF ,0-5 °C,2 h;(¢) 25% —30% methylamine in aqueous solution , ethanol , reflux,48 h
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3.58(1H, m, CH,),2.19 ~2.28 (1H, m, CH,) ,
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3.560 ~3.66 (1H, m, CH,),2.46 ~2.53 (1H, m,
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