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INTRODUCTION 

1

One class of WCAs that have proven particularly effective 

for the stabilization of a variety of unique cations are the fluor-

inated alkoxyaluminates of the type [Al(OR)4]
 (R = C(CF3)3, 

C(CCl3), C(CF3)2H, C(CF3)2(CH3), and C(CCl3)(CF3)2 
14,15 and, 

most notably, the perfluorinated derivative [Al(OC(CF3)3)4]
.1  

This complex can be synthesized conveniently and on a large 

scale via the reaction of LiAlH4 with HOC(CF3)3.
16 It can then 

be converted to the corresponding silver salt via reaction with 

Ag[SbF6]
17 or AgF,16 which facilitates subsequent incorpora-

tion of the supporting anion through salt metathesis reactions. 

The parent “super acid” Al(OC(CF3)3)3 was only recently iso-

lated via the reaction of HOC(CF3)3 with Al(CH2CH3)3, pro-

vided that the temperature is kept below 20 °C.18,19 It is un-

stable above this temperature without donor solvent stabiliza-

tion, likely decomposing via intramolecular C–F bond activa-

tion, following coordination to the highly Lewis acidic and, 

comparatively, sterically accessible aluminum center. Because 

of this instability, the related very large “least coordinating” 

anion,20 [(Al(OC(CF3)3)2(μ-F)] is currently accessed via a 

high yielding but non-atom-economic route, starting from 

Ag[(OC(CF3)3)4],
20,21 rather than via direct preparation from 

the parent Lewis acid. 
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Cyanide and fluoride were chosen as fea-

sible bridging groups. This choice was supported by prior re-

ports of the use of cyanide bridges to stabilize the formation of 

boron-based anions having a variety of bulky ligands,48 and on 

fluorine’s analogous role in the aluminum-based 
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

[𝑁𝐶𝐵(𝑂𝑅𝐹)3](𝑔)
– + 𝐵(𝑂𝑅𝐹)3 (𝑔)

𝑟𝑈 = – 104 𝑘𝐽 𝑚𝑜𝑙
–1

  
            𝑀𝑃2/𝑑𝑒𝑓−𝑇𝑍𝑉𝑃𝑃           
→                       [𝐶𝑁{𝐵(𝑂𝑅

𝐹)3}2](𝑔)
–  

  (1)
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