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Three-membered heterocycles comprising a main group elementin the reaction (reaction dfBuCl with t-BuLi). Both compounds
are important compounds that have attracted large interest. This is1 and4 were isolated in pure form by fractional crystallization.
mainly due to their particular structure and to the strain of the cycle ~ The molecular structure dfin the solid state is shown in Figure
conferring great reactivity on them, which makes them interesting 1. The red crystals df are thermally stable and can be handled in
building blocks in organic and organometallic chemistry. air, at least for a short time, and solutions Iofn usual organic

The synthesis of heavy analogues of cyclopropan¢i (Chart solvents show no change after two weeks. Such stability of this
1) has been a great challenge for the last few years. Silicon andhighly strained heterocycle displaying extremely acute angles on
germanium heterocycles I(ab), lli(ab), and lli(ab) have been tin and carbon atoms in the three-membered ring (5C.,7%3)3(37,
reportedt Going down the periodic table, the stabilization of three- and 78.2(4), respectively) is very surprising; it is probably due to
membered heterocycles becomes more and more difficult. Thus,the large steric protection provided by the Tip groups.
in the case of tin, all efforts to prepare Keand li(c) have been
unsuccessful thus far, and only the symmetrical IF{cd has been
synthesized.
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We present in this communication the synthesis in a two-step
procedure of the first three-membered heterocycle of type li(c)
containing two tin and one carbon atoms, 1,1,2,2-tetra(2,4,6-tri-
isopro Ighen 1)-3-fluorenylidene-1,2-distannirahe ( Figure 1. Structure ofl. Ellipsoids are drawn at 50% probability level.

propyip y Y ! iPr groups are simplified for clarity. Selected bond lengths (A) and angles

The first step of the synthesis dfinvolved the preparation of  (geq): Snt-Sn2 2.777(2), Sn2C1 2.209(12), Sn2C1 2.196(12), C+
stannylalkene?® by addition of TipSnk* (Tip = 2,4,6-triisopro- C2 1.360(16), SntSn2-C1 51.1(3), Sn2C1-Sn1l 78.2(4), C+Snl-

pylphenyl) to a THF solution of the carbenoid CICEETR, (CR: Sn2 50.7(3).

= fluorenylidene) obtained from @C=CR,® and n-butyllithium

(eq 1). The structure &f was confirmed by an X-ray analysis (see The endo- and exocyclic SrC bond lengths (2.172.21 A) lie
Supporting Information), which displays standard bond lengths and in the normal rang&.The Sn-Sn bond length (2.777(2) A) is

angles and deserves no special comments. significantly shorter than in other three- or four-membered ring
compounds of tiisubstituted by the same Tip groups; for example,
1) n-Buli 2.827(1) Ain a telluradistannirane SnSrf&2.942 A in (TipSn),100
RLC=CCl, ——> ﬁpz?n—|C=CR2 M 2.840(1) A in a 1,2-distannacyclobutelfe and 2.889(1) A in a
2) TipSnF F _Cl 1,2-dithiadistannetane SnSn&s.

9 2 Especially interesting is the environment of the tin atoms: the

h_e sums of the bond angles at tin ignoring C1 are 354 and 352.3
Tip = . CR, =i m thus, the four ipso carbons of the Tip groups and the two tin atoms
akld lie almost in the same plane. This nearly planar bonding geometry

Nl is in remarkable agreement with that found for a closely related

disilirane SiSiC with an exocyclic €C double bon#? and a

Addition of 1 equiv oftert-butyllithium to 2 afforded distannirane ~ digermirane GeGe&P Similar planar structures were found in other

16 and the 9-[bis(2,4,6-triisopropylphenyl)chlorostannyljchloro- types of three-membered heterocycles containing two Ge, Sn, or

methylenefluorend’ as a byproduct (eq 2); the formation of the ~Si atoms and a heteroelement such as SnSnX=(X,° Te®s),
latter is explained by a F/CI exchange betw&eamnd LiCl formed GeGeX (X= NP Slic Telld) and SiSiX compounds (% Ol

S,llf Se“g).
t-BulLi The above results were interpreted in terms of the Dewar
E’ TipSn SnTip, -+ T'pst_?:CRZ @ Chatt-Duncanson model of metal olefin bonditgin our case,
cl ¢l the short SA-Sn bond and the almost planarity of Sn atoms also
I 1 4 suggest that the bonding iInmay be intermediate between that in
CR, a normal three-membered ring and that of-aomplex (Chart 2).

11792 = J. AM. CHEM. SOC. 2004, 126, 11792—11793 10.1021/ja0464239 CCC: $27.50 © 2004 American Chemical Society
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The reaction mechanism leading to the distannithisenot clear

at the moment. One of the possible routed iavolves the initial
formation of the transient stannaalleBeaccording to Scheme 1,

Scheme 1
t-BulLi
2 » TlpZSn—C:CR2] . [‘I’lpzsnIC:Csz
- t-BuCl é ||_ - LiF 3
]

3

TipoSn: + :C—=CR,

since the germaallene Tht(MesyS€=CR,!3 (Tht = 2,4,6-tris-
[bis(trimethylsilyl)methyllphenyl) has been obtained by a similar
procedure from Tht(Mes)Ge(CHC(Cl)=CR, andtert-butyllithium.
More generally, E(X}-C(Cl)=E' (E, E = Si, Ge, P, As) systems
are good precursors of heteroalleAtStannaallen8, because of
the probable lability of the tincarbon double bond, could behave
as a stannylenecarbene complex as observed in the related
stannaketenimine Sn—=C=NMes (R 2,4,6-tris(trifluoro-
methyl)phenyl) that behaves as stannylen&rRand isocyanide
C=NMes in reactions with trapping agerfsthus, a [2+ 1]
cycloaddition betwee® and the stannylene TiSn: should lead
to 1.

Similar formations of three-membered ring derivatives from
doubly bonded tin compounds have been previously reported: a
distannagermirane SnSnGe was obtained by a similat- [2]
cycloaddition between a germastannerfen—=Ge< and a stannyl-
enelban azadistanniridine SnSnN between a stannaimBe=N—
and a stannylen®and a tristannirane between a stannylene and a
distannené’ Thus, the postulated mechanism to obtaicould
constitute the first evidence for the formation of a transient stanna-
allene still unknown, whereas its lighter analoguegl=C=C<
(M = Sil7” Ge'319 have been isolated.

The study of the chemical reactivity of distanniraheand the
use of bulkier groups on the tin atom to stabilize the hypothetical
stannaallenic intermediate are now under active investigation.

Supporting Information Available: X-ray structural information
on 1l and2 (CIF, ORTEP view of2) and experimental details of the
preparation ofl, 2, and4 and their physicochemical data. This material
is available free of charge via the Internet at http://pubs.acs.org.
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