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Cp*  Cp*=CiMe; Introduction
\ Already in 1991, the synthesis of the first low-valent aluminum complex [(AICp*),] was reported by Schnockel (left).[1] Since then, the low-valent Al
AI\ N chemistry has flourished and expanded to anionic Al(l) complexes and multi-bonded systems, showing high activity in small molecule activation.[2]
/ ,,A|—CP Yet, an accessible cationic, low-valent aluminum compound is hitherto unknown. Low-valent main-group metal-cations are interesting synthetic goals
A|" / due to the stabilization of the lower oxidation states by the cationic charge, making them promising candidates for reversible redox-chemistry.
C x” \Al Previous attempts aiming for the isolation of a low-valent Al cation focused on the oxidation of aluminum metal with a large variety of newly developed
P e oxidant salts.[3] However, successful oxidation could only be observed upon addition of hard ligands (e.g. MeCN) and yielded Al(lll) cations. Here, we
\ Cp*‘ , \ present the synthesis of the complex salt [AI(AICp*);][AI(ORF),] (RF = C(CF;),) starting from [(AICp*),].[4]

An Accessible Low-Valent Al Cation

The complex salt [AI(AICp*),][pf] was synthesized on a gram-scale in a simple metathesis procedure. The molecular structure of the cation
displays an unique Al* atom coordinated by three AICp* units. Indicating an ambiphilic reactivity, dimerization to [AL(AICp*)¢]** dications is
observed in solid state and solution.

[pfl = [AI(ORF),J
with RF = C(CF;);
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... Re-Clustering upon Addition of Lewis Bases

Addition of Lewis bases results in reformation of the tetrahedral Al,* clusters. While the
bond lengths can be fine-tuned depending on the donor-strength of the Lewis bases,
a bond-length inversion is observed in the (dmap),-substituted cluster which readily
decomposes in solution and potentially acts as synthon for an elusive [(dmap);Al]*

Table 1: 2’Al NMR shifts and selected bond lengths for the cationic, low-valent Al-
clusters

Compound 5(7Al) Aleye S(TAN AIF d(AI*=Alcy)a. d(Alcy=Alcy)ay
[ppm] [ppm] [A] [A]

Al(AICP*),][pf] —41.0 —274.3 2.546(2) 3.044(2)
(tmeda)Al(AICP*),][pf] —64.8 47.6 2.695(1) 2.782(1)
(cdp)AI(AICP*),][pf] —59.2 invisible  2.662(1) 2.773(1)
(AICP*),] -80.7 : : 2.769(5)[3]
(dmap),Al(AICP*);][pf] —83.3 invisible 2.802(1) 2.670(1)

[(tmeda)Al(AICPp*);][pf]  [(cdp)AI(AICP*);][pf] [(dmap);Al(AICp*),][pf]
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(EDA-NOCV) breaks the bonding between Al* (S, [Ne]3s23p0) + (AICp*), (S) \ ! /8 (dmap).Al* (S) + (AICp*), (S)
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In [AI(AICp*),]*, the major orbital interaction

HOMO/-1 (AICp*), LUMO (AICp*);

IS the donation of electron density from the
AICp* units into empty p-orbitals at Al*. The
bonding situation changes Iin the dmap-
substituted cluster, where the major orbital Ap (2 @ssociated with AEq 1y
Interaction represents the delocalisation of ~111.25 kcal/mol (64 %)

the Al* lone-palir into the (AICp*); fragment.

Apyyassociated with AEq g,
—61.02 kcal/mol (52 %)

bp86-d3bj/def2-tzvp//bp86-d3bj/def2-svp (isovalue 0.002 for Ap, 0.05 for FMOSs)
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