
2 0 1 0  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K 1257

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

tetrasubstituted 
alkenes

stannyllithiation

diarylacetylenes

H .  T S U J I , *  Y.  U E D A ,  L .  I L I E S ,  E .  N A K A M U R A *  ( T H E  U N IVE R S I T Y  O F  TO K Y O ,  J A P A N )

Synthesis of Tetrasubstituted Alkenes by Stereo- and Regioselective Stannyllithiation of Diarylacetylenes

J. Am. Chem. Soc. 2010, 132, 11854-11855.

Synthesis of Tetrasubstituted Alkenes 
through a Stannyllithiation

Significance: The authors disclose a stannyllithi-
ation of diarylacetylenes to yield tetrasubstituted 
alkenes. Relatively few methods exist to access 
these synthons since regio- and stereoselectivity 
are often a problem. The utility of this strategy is 
showcased by a synthesis of two isomers of 
hydroxytamoxifen (5 and 6) and dibenzo[g,p]-
chrysene (7).

Review: I. Beletskaya, C. Moberg Chem. Rev. 
2006, 106, 2320-2354.

Comment: The regioselectivity of this transforma-
tion largely depends on the steric and electronic 
parameters of the aryl groups. In general, Me3Sn 
adds to a carbon distal from ortho-substituted aryl 
groups and on the same carbon as electron-rich 
aromatic substituents. The alkenyllithium can be 
functionalized with a number of electrophiles, 
ranging from alkyl halides and carbonyl com-
pounds to aryliodides through Negishi coupling 
after transmetalation to zinc. The vinylstannane 
can undergo cross-coupling reactions or be con-
verted into a vinyliodide.
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only anti stereoisomer

Ar1 = Ph or 2-MeC6H4 
Ar2 = Ph, 2-MeC6H4, 2-MeOC5H4, 1-Naph, 4-MeOC6H4, 
          4-FC6H4, 4-ClC6H4

E = D2O, EtI, CH2=CHCH2Br, PhCHO, Ph2CO, Ar–I, Hetar–I

R3SnLi (1.1 equiv)
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1) ZnCl2
2) ArI
    Pd2(dba)3⋅CHCl3
    SPhos

    then
1) I2
2) EtZnCl, Pd(PPh3)4
3) HCl

3) HCl
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6
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1) ZnCl2 
2) 2-Br-4-FC6H3I
    Pd2(dba)3⋅CHCl3
    S-Phos
    hexane–THF, r.t.

Pd(OAc)2
PCy3⋅HBF4

77% yield
7

dibenzochrysene derivative
89% yield

single isomer

NMe2

hexane, 0 °C ZnCl2 (1.1 equiv), hexane–THF (1:1)
0 °C to r.t., then

E (1.1 equiv)
Pd2(dba)3⋅CHCl3 (5 mol%)

SPhos (20 mol%), r.t.

3) 2-Br-4-O2NC6H3I
    Pd(PPh3)4
    CuI, CsF
    DMF, r.t.

K2CO3
Ag2CO3

DMF, 130 °C

Me2
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