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Stereospecific Nickel-Catalyzed Cross-Coupling Reactions of Alkyl Ethers: Enantioselective Synthesis of 

Diarylethanes
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Asymmetric Synthesis of 1,1-Diarylethane 
Drugs

Significance: Syntheses of the sleep-inducing 
H1-antihistamine K and the tubulin polymerization 
inhibitor N exemplify a general enantioselective 
synthesis of 1,1-diarylethanes using the stereo-
specific nickel-catalyzed cross-coupling reactions 
of alkyl ethers with methylmagnesium iodide. Fur-
ther seven examples are reported giving yields of 
70–96% and ee values of 85–99%.

Comment: The chiral diarylcarbinols (for example, 
E) were constructed via enantioselective addition 
of Et2Zn to aryl aldehydes catalyzed by Ti(Oi-Pr)4 
and ent-BINOL (A. S. C. Chan and co-workers 
Tetrahedron: Asymmetry 1997, 8, 585) or by addi-
tion of arylzinc reagents catalyzed by ent-(1-meth-
ylpyrrolidin-2-yl)diphenylmethanol (A. L. Braga et 
al. J. Org. Chem. 2008, 73, 2879).
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A (2.4 equiv)

Et2Zn (7.2 equiv)

PhMe, 60 °C, 12 h

F

ZnEt

C (1.0 equiv) D (0.1 equiv)

PhMe, r.t., 12 h
93% (er = 95:5)
1.25 mmol scale

NaH (1.2 equiv)
MeI (1.2 equiv)

THF, r.t., o/n
80% (1.7 mmol scale)

O

Ph2P PPh2

G (0.10 equiv)

Ni(cod)2 (0.05 equiv)
MeMgI (2.0 equiv)

PhMe, r.t., 24 h
83% (er = 92:8)
0.45 mmol scale

H
mp 62 °C

O
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BuLi (1.1 equiv)

THF, –78 °C, 45 min
then I (1.1 equiv)
–78 °C to r.t., o/n

41% (0.3 mmol scale)

1. MsCl (1.2 equiv)
    DIPEA (2.0 equiv)
    CH2Cl2, 0 °C to r.t., 3.25 h

2. Me2NH (10 equiv)
    MeOH, 90 °C, 2 h
    27% (0.12 mmol scale)
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H1-antihistamine
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M (0.10 equiv)

Ni(cod)2 (0.05 equiv)
MeMgI (2.5 equiv)
PhMe, 50 °C, 6 h
then MeI, K2CO3
69% (er = 98:2)
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Tubulin Polymerization Inhibitor
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