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(PhC(NtBu)2Al)2(SiH2)4 six-membered heterocycle:
comparable in structure to cyclohexane†

Jiancheng Li,ab Mingdong Zhong,b Helena Keil,b Hongping Zhu, *a

Regine Herbst-Irmer, b Dietmar Stalke, *b Sriman De, c Debasis Koley *c

and Herbert W. Roesky *b

A silicon–aluminum heterocycle LAl(SiH2SiH2)2AlL (L = PhC(NtBu)2)

(1) was prepared. Compound 1 exhibits a unique (N2Al)2(SiH2)4

centrosymmetric six-membered ring structure with a chair con-

formation, which is comparable with that of cyclohexane. Furthermore,

two intermediate analogues, silylene–alane adduct LSi(AlMe3)–

Si(AlMe3)L (2) and silylene–alane oxidative product [LAlHSiH2Mes]2

(3) were obtained. Compound 3 has an interesting arrangement of

an Al–H and an SiH2 unit, which are in close vicinity to each other.

3 might be important to function as a catalyst, due to the already

activated bridging Al–H bonds.

Aluminum is the most abundant metal and silicon is the second
most abundant element in the earth•s crust. 1 Due to their
convenient availability and broad use in industry, 2 the research
of aluminum and silicon chemistry is very important. In recent
decades, our group and others have focused on low-valent silicon
and aluminum chemistry and man y representative compounds,
such as LSiR (L = PhC(NtBu)2),

3 LSi…SiL (L = PhC(NtBu)2),
4

N-heterocyclic silylenes (NHSi)5 and [Cp*Al]4,
6 have been prepared

using alkaline metals or non-metals as reducing agents. Recently,
cyclic silicon and cyclic aluminum compounds have attracted much
attention because of their unique bonding nature and reactivities. 7

For example, three-silicon membered cyclic compounds R4Si3
(R = SitBu2Me or 2, 4, 6-iPr3C6H2) were reported by Sekiguchi8

and Scheschkewitz.9 Tamao10 and Driess11 reported a neutral
tetrasilacyclobutadiene (EMind)4Si4 and a tetrasilacyclobutadiene

dication [L 2Si2Si2(:Si(Cl)L)]2+ (L = PhC(NtBu)2) both containing
a central Si4 ring. The most extensively studied cyclic silicon
compounds are cyclohexasilanes, Si6X12 (X = H,12 Me,13 Ph,14

halides15), which were prepared by the reduction of silicon halides
or by using a silicon anion. It is worth mentioning that
Scheschkewitzet al. reported a silicon analogue of benzene R6Si6
(R = 2,4,6-iPr3C6H2), which is aromatic. 16 Subsequently, a large
amount of research has been dedicated to studying hexasila-
benzenes and their isomers.17 Compared to silicon, however, cyclic
aluminum compounds are more likely to form aluminum
clusters.6,18 Nevertheless, Power19 reported compounds with a
central three-membered Al3-ring of [Ar* 3Al3]

2+ (Ar* = 2,6-Tip2C6H3,
Tip = 2,4,6-iPr3C6H2) by using bulky substituents.

Despite the numerous reports on cyclic silicon and aluminum
compounds, to the best of our knowledge, molecular cyclic
compounds containing silicon and aluminum are not known.
However, aluminum-doped silicon clusters contain these com-
binations, and their structures were only studied by theoretical
calculations.20 The di�culty in preparing silicon…aluminum
heterocycles is probably due to the metathesis of the silicon
anion with aluminum halides. Generally, this could realize the
formation of a compound with acyclic Si…Al bonds.21 Furthermore,
compounds containing the Al…SiH2R unit are rarely reported,
probably due to the limited utility of the RH 2Si� anion. So far only
Nikonov et al. reported on the oxidative addition of the Si…H bond
of PhSiH3 to the Al(I) center of NacnacAl(:), resulting in the
formation of NacnacAlHSiH 2Ph.22 However, this compound does
not show any hydrogen bridging character. Inspired by the high
reactivity of low-valent silicon explored by our group, 3,4 we recently
were interested in the reactions of amidinate supported low-valent
silicon with aluminum compounds. ‡ Herein, we report two
unexpected results of the synthesis of Al2(SiH2)4 six-membered
rings, where two silicon atoms of cyclohexasilane are replaced by
two aluminum atoms to yield LAl(SiH 2SiH2)2AlL (1) and silylene…
alane oxidative product [LAlHSiH2Mes]2 (3). The latter and the
silylene…alane adduct LSi(AlMe3)…Si(AlMe3)L (2) were prepared to
get a better insight into the formation of compound 1. Compounds
2 and 3 are important species to explain the formation of 1.
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