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Provide mechanisms for the following reactions and identify the intermediates. 
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Retrosynthesis: Propose a retro- and forward synthesis of Duloxetine Hydrochloride 
(Cymbalta). 
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i) TsNHOTs (1.0 eq.)
NaOAc (3.0 eq.)

B  (2.5 mol%)
CH2Cl2, rt, overnight

ii) NaOMe (1.8 eq.)
MeOH, rt, 6 h

79%, 98% ee, >20:1 dr

NTs

HO OMe

N
H

OTMS

F3C

CF3

CF3

F3C

B  =

(1.2 eq.)

N

O
Ph

O
H

O
i) Tf2O (1.5 eq.)

2-fluoropyridine (2.0 eq.)
CH2Cl2, 0 °C, 12 h

ii) K-Selectride (3.0 eq.)
–78 °C to rt, 3 h

iii) silica/CH2Cl2/H2O
rt, 12 h

86%, 91% ee
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