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Synthesis of genuine germenyl lithiums and the first enol germenolate tautomer

Enolates are compounds containing an E=C-O" moiety. They can exist as keto (Figure 1, A) and enol
(Figure 1, B) tautomers. While organic enolates (E=C) are widely used in industry and academic
research, the chemistry of “heavy” enolates (E=Si, Ge, Sn) remains challenging, and only a few
examples were published.?! Contrary to organic enolates, most known heavy enolates exist as the
keto tautomers. Only two examples of enol-form silanolates were published.’® Germenolates in enol
form have not been reported.
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Figure 1. Keto (A) and enol (B) tautomersof enolates
In my MSc research we synthesized and isolated the first enol-form germenolate. Moreover, we
have demonstrated that this germenolate exists as the enol (3) or the keto (5) tautomer, depending
on the solvent.
Reaction of bromo-acylgermane 1 in hexane at -78°C produces unsolvated germenolate 2 (Scheme
1, step a), which crystallizes upon addition of Et;O as enol-germenolate 3, while reaction of
acylgermane 4 with tBu,MeSili in THF at r.t. yields keto-germenolate 5 (Scheme 1, step c).
Elimination of tBuMe,SiOLi from germenolate 5 (Scheme 1, step d) produces transient germyne 6,
which rearranges to the more stable germylidene 7, which inserts into the Si-Li bond of tBu,MeSili
(Scheme 1, step f), producing the novel germenyl lithium 8.1 This mechanism is also supported by
detailed quantum mechanical calculations.
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