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Abstract We report the synthesis of a chiral dendralenic C–H acid,
which contains three unsubstituted binaphthyl moieties. This motif and
an achiral variant can be made from their corresponding bis(sulfone)
precursors in one step. Despite the presence of the enantiopure
binaphthyl backbone, the newly designed chiral C–H acid showed only
poor enantioselectivity in a Mukaiyama aldol reaction. First attempts
toward the synthesis of 3,3′-hexasubstituted binaphthyl-based den-
dralenic acids are also reported.

Key words dendralenic C–H acids, C3 symmetry, Brønsted and Lewis
acid catalysis, binaphthyl backbone, conjugated anion

Confined, dimeric binaphthyl-based acids have shown

great success in asymmetric Lewis and Brønsted acid catal-

ysis.1 In particular, scaffolds with two 3,3′-disubstituted

binaphthyl backbones enable high levels of asymmetric in-

duction in reactions with aromatic and with unbiased, ali-

phatic substrates.1 Based on our previous studies on very

strong dendralene-based C–H acids,2 and our interest in

ever more acidic and selective catalysts, we envisioned chi-

ral dendralenic acids. We hypothesized that such acids with

three binaphthyl moieties, delivering highly conjugated and

C3-symmetric anions, may possess unique and high reactiv-

ity and selectivity. This notion led to the design of chiral C–

H acid 2. After some experimental efforts, we found that

this acid as well as its achiral version 1 can indeed be made

in one step from perchlorate salt 33 (Scheme 1).

Accordingly, when iminium salt 3 was treated with 3.5

equivalents of the corresponding bis(sulfone) and NaOMe,

acids 14 and 25 were obtained in moderate yields. C–H acid

Scheme 1  (A) Synthesis of dendralene-based C–H acids 1 and 2. (B) 
Application of acid 2 in a Mukaiyama aldol reaction. (C) Attempted syn-
thesis of hexasubstituted dendralenic C–H acid 9.
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2 was evaluated in the Mukaiyama aldol reaction of 2-

naphthaldehyde (4) with silyl ketene acetal 5.6 Unfortu-

nately, the reactivity of acid 2 was lower than our previous-

ly developed disulfonimide catalysts,6 and, depending on

the solvent, no or poor enantioselectivity was obtained.

Given the importance of 3,3′-substituents in other binaph-

thyl-based acid catalysts,7 we envisioned substituted vari-

ants of acid 2. However, when we employed 3,3′-disubsti-

tuted bis(sulfone) 7 in the base-mediated condensation re-

action with salt 3, we did not obtain the desired

dendralenic acid 9. Instead, we only obtained enamine 8 in

53% yield. A further conversion of enamine 8 into acid 9 has

yet to be accomplished.
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