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Stannyl-Lithium: A Facile and Efficient Synthesis Facilitating
Further Applications
J. Am. Chem. Soc. 2015, 137, 10488–10491
Stannyl-lithium compounds are extremely versatile and useful
reagents for the construction of carbon–carbon bonds; however, the available methods for preparing these compounds
are affected by a number of important drawbacks such as low
yields and competing side reactions, production of toxic byproducts, inconvenient and difficult-to-handle reaction conditions, and the need to use large excesses of Sn sources.
Recently, the group of Professor Masanobu Uchiyama at
The University of Tokyo (Japan) reported a breakthrough
method for accessing these reagents, consisting in a highly
efficient, practical, polycyclic aromatic hydrocarbon (PAH)catalyzed synthesis of stannyl-lithium (Sn-Li), in which the tin
resource (stannyl chloride or distannyl) is rapidly and quantitatively transformed into the Sn-Li reagent at room temperature. Professor Uchiyama explained: “The resulting Sn-Li
reagent can be stored at ambient temperature for months, and
shows higher reactivity toward various substrates, with quantitative atom-efficiency, than existing Sn-Li reagents.”
Most chemical reagents carry some risk of toxicity and
many synthetic chemists avoid using very poisonous compounds such as organotins, even if efficient preparatory methods exist. In fact, when such toxic reagents are treated in a
professional way, the risks are much reduced (see Figure 1).
Professor Uchiyama said: “What would cause more problems
is the ‘derivate’ toxicity arising from the other side, that is, the
toxic by-product and residue of reactant due to excess use.” He
continued: “By using the PAH-catalyzed protocol, Sn-Li can be
generated quantitatively without formation of any of the toxic
by-product that always occurred in traditional methodology,
hence providing a ‘safe and clean’ way for usage of such toxic
compounds.”

Figure 1
Another important problem in the synthesis of Sn-Li is the
stability of the product. Until now, Sn-Li reagents prepared by
known methods have usually shown very low stability; hence,
they needed to be used directly after preparation. The by-products (especially R3SnSnR3) have been proved to accelerate the
decomposition of Sn-Li. “In sharp contrast, Sn-Li made by our
method showed excellent stability,” said Professor Uchiyama.
“After storage at room temperature for weeks, no decomposition was detected. The reasons for this may be attributed
to: 1) no ‘Sn’-containing by-products were formed in this
preparative system; and 2) Li/PAH could well restrain the deposition.” Such advantages provide a possibility for Sn-Li to
be produced as large-scale, commercially available reagents,
such as organolithium or Grignard reagents, which would be
convenient for utilization of such compounds.
Although Sn-Li and other 14E-Li (group 14 elements) reagents have been known for over half a century, their synthe-
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sis methods always suffer from low yields and other disadvantages, and hence the chemistry of 14E-Li has long been limited.
Professor Uchiyama said: “This PAH-catalyzed protocol shows
many practically applicable advantages, thus provides an
easily accessible starting point for the 14E-Li reagents.” He continued: “As shown in the paper, several interesting reactions,
such as the stannylmetalation of alkynes, the stannylation of
aryl halides, and so on, have been greatly improved by means
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of this synthetic protocol and thus new synthetic possibilities
are now available.”
Professor Uchiyama concluded: “Overall, we hope that
these advantages will encourage synthetic chemists to take up
this methodology to open new windows for 14E-Li chemistry.”
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