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Abstract: Since the groundbreaking discovery in 2018 that the synthesis of a
bottleable nucleophilic aluminyl anion is feasible, a handful of derivatives have
been developed to date, which are, however, limited to diamino- and dialkyl-
substituted species. Herein, we report the synthesis of a cyclic
(alkyl)(amino)aluminyl anion based on a five-membered framework. The
dicoordinate aluminum center features both a lone pair of electrons and an
unoccupied 3p orbital, thus genuinely making it isoelectronic with carbenes. We
show the bond formation and bond activation at the Al sphere: thus, not only does it
undergo electron redistribution with borane to furnish a heteroatomic group 13 ring
exhibiting a o-aromatic nature concomitant with a three-center two-electron

AlIB, bond but also the ambiphilic nature allows for oxidative addition of Si—-H, N—-H,
and even C—C bonds at the aluminum center.
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Introduction 4 & This Work

Ref 30 7IL*IL73)ILVDER

W Me3Si, SiMes o0
N
Me;Si_ SiMe; b [st.:
v:su ,S' o 1 Bu
Me;Si” SiMe N N-Heterocyclic silylene

Dialkylsilylene

Cyclic (alkyl)(amino)silylene - Thermal Stability

RNRTEMZRETILHDEERDVILIEFIELB D RIGE R

This Work
Scheme 1. Synthesis of 4“

Ref 31 7ZIEIT7I/HNILUDERK

N_
>Q

1) Li (10 eq.) Br\ OEb
i 2) AIBr; (1.0 eq.
Meﬁ'WN\Ad ) AlBrs (1.0eq,) Adwyr Al ,SiMe,
_ Et,O \— 7 “SiMe,
M838| 34%
1 2
KCg (2 €q.)
hexane
96%
[K(12C4),1®
s 1© .
Me;Si ::SIMe:g 1) KCq (3 eq.) ;Ad Me;Si ;SlMe3
2) 12C4 (3.9 eq.) N,
Al: < Al—Al
yellow L Et,0 | L
tal N\ 54% N :N
crystals 44 Me,Si SiMe; Ad
4 3

“Ad = 1l-adamantyl; 12C4 = 12-crown-4 ether.

tBu[K(2,2,2-crypt)]®_|e "J: O_I;]_ Ly
PP = 'EEI-/:LBAE 0)|—]L\

V. PI)EMOBOE R

cance oL, Ref3233
23 LNINELY
(A) S = {EEDpHESL
. /KW\\/'\\ / Plxm
3 2 P
\ o7 " NI32BA CC-AN = 86.8(1)°
. G \ Al ~__AC AN R
I" = :; /K-\ ("
bINSENLTE
PR Pt
\" /"ﬁ'/&_q:'_cu:i/m \ﬁ¢
{ATE145.5 °CETH

(B) ‘ (©)

HOMO (-0.46 eV) LUMO+1 (3.26 eV)
Al EDIEHFEF AIJ:G)”"’G)pEJLJ_

Figure 2. Solid-state structure of 4 and key frontier molecular orbitals
of the anionic part of 4. (A) Solid-state molecular structure of 4.
Hydrogen atoms are omitted for clarity. Thermal ellipsoids are shown
at the 50% probability level. (B and C) Molecular orbitals of the
anionic part of 4. Plots of the HOMO (B) and LUMO+1 (C)
calculated at the PBEIPBE-D3/def-TZVP level. Isovalue = 0.0S.
Hydrogen atoms are omitted for clarity.
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Figure 5. Reactions of 4 with phenylsilane, ammonia, and
biphenylene and crystallographic characterization of products. (A)
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