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Enantioselective Synthesis of (R)-Tolterodine via CuH-Catalyzed Asymmetric Conjugate Reduction

J. Org. Chem. 2009, 74, 4232-4235.

Synthesis of (R)-Tolterodine

Significance: (R)-Tolterodine is a muscarinic an-
tagonist used for the treatment of urinary inconti-
nence. Key steps in the short synthesis depicted 
are (1) a copper-catalyzed addition (hydroaryla-
tion) of phenylboronic acid to an alkynylnitrile 
(C → D) and (2) a CuH-catalyzed asymmetric con-
jugate reduction of an a,b-unsaturated nitrile 
(D → E).

Comment: Copper-catalyzed hydroarylation of 
alkynoates had been reported previously by 
Y. Yamamoto, N. Kirai and Y. Harada (Chem. 
Commun. 2008, 2010).

Review: CuH-Catalyzed Reactions, C. Deutsch, 
N. Krause, B. C. Lipshutz, Chem. Rev. 2008, 108, 
2916-2927.
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Pd(PPh3)4 (2 mol%)
CuI (6 mol%)

propargyl alcohol

MnO2
NH3–i-PrOH

MgSO4
87% from A

CuOAc (5 mol%)
PhB(OH)2 (2.0 equiv)

MeOH

71%

Cu(OAc)2 (2 mol%)
(R)-(S)-Josiphos

PMHS (2.5 equiv)
t-BuOH (4.0 equiv)

PhMe, r.t.
86% (er = 98:2)
(0.5 mmol scale)

Fe

PPh2

PCy2

⋅EtOH

(R)-(S)-Josiphos

1. DIBAL-H, PhMe
    0 °C  r.t.

2. H2SO4, EtOAc

NaBH(OAc)3
DIPA, DCE

63% from E

(R)-Tolterodine
6 steps, 33% from A

PMHS = polymethylhydrosiloxane

A

piperidine–PhMe
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