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The study of umpolung, catalyzed by N-Heterocyclic carbenes (NHCs), has become a
rapidly growing field in the past decade'. In 2004, research groups of Glorius® and Bode®
have discovered and reported independently the concept of conjugated umpolung based on
the catalytic generation of a homoenolate intermediate, to form y-butyrolactone from enal
and aryl aldehyde. While there are some approaches have been reported, the
stereoselective control of homoenolates still remain challenging.

In this study, we have designed and synthesized the novel fluorinated triazolium salt 3
with the fluorine gauche effect (GC,H"G*C,F), which can control the position of the
stereo-inducing group close to the homoenolate reaction site. When using triazolium salt 3
in the reaction of enal 1 and 4-bromobenzaldehyde 2, good levels of enantioselectivity
(70 %ee of 4-cis, 50 %ee of 4-trans) were observed with a low level of chemical yield
(36 %) and diastereoselectivity (3:1 dr). Herein, we report the synthetic strategy of this
type of NHCs precursor and its application for the asymmetrical catalytic lactone
formation. A design and synthesis of triazolium salt 3 and the catalytic reactivity of NHCs
derived from triazolium salt 3 in homoenolate addition will be also discussed.
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N n # 36 % yield
Lt H 10 mol%) H 3;:1 1070 %ee
Br 100 mol% DBU
Ph \A—l CHCls (0.2 M)
d 25°C, 24h .
P 2 4ecis 4-trans

! For review, see : Rovis, T., et al., Chem. Rev. 2015, 115, 9307. * Glorius, F., et al., Angew. Chem., Int. Ed. 2004, 43, 6205. *Bode,
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