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of the Sb atoms bears two lone-pairs of electrons.

6 with (PhE), yield [(ADC)Sb(EPh)],[B(C4Fs).],
| [(ADC)Sb].Mo(CO), (8).

/Abstract: The first 1,4-distibabenzene-1,4-diide compound [(ADC)Sb], (5) based on an anionic dicarbene (ADC)\
(ADC=PhC{N(Dipp)C},, Dipp =2,6-iPr,C¢Hj;) is reported as a bordeaux-red solid. Compound 5, featuring a central six-
membered C,Sb, ring with formally Sb' atoms may be regarded as a base-stabilized cyclic bis-stibinidene in which each

5 undergoes 2e-oxidation with Ph;C[B(C4Fs),] to afford

[(ADC)Sb],[B(C¢Fs),], (6) as a brick-red solid. Each of the Sb atoms of 6 has an unpaired electron and a lone-pair. The

broken-symmetry open-shell singlet diradical solution for (6)** is calculated to be 2.13 kcalmol ' more stable than the

closed-shell singlet. The diradical character of (6)*" according to SS-CASSCF (state-specific complete active space self-
consistent field) and UHF (unrestricted Hartree-Fock) methods amounts to 36 % and 39 %, respectively. Treatments of

(7-E) (E=S or Se). Reaction of 5 with (cod)Mo(CO), affords

J

Introduction

Benzene is the most intensively studied 6n-electron aromatic
hydrocarbon.™ It has also been an intriguing structural motif
in fundamental main-group chemistry.”! Like benzene,
pyridine (CsHsN) follows the Hiickel criteria for aromatic
systems and is thermally stable.! However, the thermal
stability of heavy heteroarenes CsH;E and related unsatu-
rated species decreases accordingly to E=P > As > Sb> Bi."!
This trend is usually attributed to weak C=E n-interaction,
making these species highly reactive and hence prone to
oligomerize or decompose.! Consequently, isolable
bismaalkeneP and stibaalkene! species are rather scarce
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compared to arsaalkene!”’ and phosphaalkene compounds.®
Since the isolation of the first phosphabenzene, 2.4,6-
Ph,CsH,P, by Mirkl in 1966,! several stable compounds
featuring one or more two-coordinated phosphorus or
arsenic atom(s) in a six-membered unsaturated ring have
been reported.™!1 Over the past years, phosphabenzene
derivatives have attracted interests as ligands in organo-
metallic chemistry and catalysis."®®!"! In contrast, stable
stibabenzene and bismabenzene species remained extremely
rare.'” In this context, the pioneering work by Ashe III is
striking.®*¥ In 1971, Ashe III et al. reported on the synthesis
and low temperature spectroscopic details of the parent
stibabenzene I-H (Figure 1), which was found to be
extremely labile and readily polymerized to an intractable
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Figure 1. Selected early examples of antimony heterocycles I-R and II-R.
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brown tar at temperatures above —80°C.['"! Later, the same
research group also prepared 4-alkyl substituted stibaben-
zene derivatives I-R.[" While I-R were proposed to exist in
equilibrium with their Diels—Alder dimers below —70°C,
they immediately decomposed at higher temperatures. A
similar observation was made by Bickelhaupt while attempt-
ing to prepare stibaanthracene (II).'") In 2016, Yamashita
et al. isolated the first crystalline bismabenzene, i.e., 2,5-
(iPr,Si),CsH;Bi." To the best of our knowledge, a related
stable antimony compound has not been reported to date.
Pyrazine (1,4-diazabenzene) and related benzo-annu-
lated N-heterocycles have attracted considerable attentions
as key structural motifs for N-doped polycyclic aromatic
hydrocarbons (PAHs) relevant to materials applications.!'
Phosphorus and arsenic analogues of pyrazine are
scarce,®™1% while related mono-, bi, or tricyclic antimony
species such as III remained virtually unknown. This
emphasizes the need of new precursors and synthetic
methodologies to access this class of compounds. Very
recently, we introduced a fundamentally new type of
carbon-donor frameworks, namely vicinal anionic dicar-
benes (ADCs, IV), for accessing stable main-group hetero-
cycles. The ADCs (IV) are prepared in near quantitative
yields by the double deprotonation of C2-arylated 1,3-
imidazolium salts.'"”! The structure of IV in the solid-state is
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yet to determine, we have already shown the suitability of
IV in the synthesis of phosphorus['™" arsenic,'”
germanium,® and tin® containing heterocycles. Herein, we
report the synthesis and structural characterization of the
first 1,4-distibabenzene-1,4-diide compound V and its two
electron (2e)-oxidation product VI, the ionic 1,4-distibaben-
zene species by the use of an ADC (IV).

Results and Discussion

The desired starting compound [(ADC)SbCl,], (4) (ADC=
CPh{N(Dipp)C},, Dipp=2,6-iPr,C¢H;) is prepared as a
colorless crystalline solid by reacting C4,C5-bis-silylated-1,3-
imidazolium chloride (3)"™ with SbCl; (Scheme 1).”? Treat-
ment of 4 with 4 equivalents of KC; affords 5 as a bordeaux-
red crystalline solid in 90 % yield. Like (L)SbCLR (L=N-
heterocyclic carbene (NHC) or cyclic alkyl amino carbene
(cAAC), R=Cl, aryl or OTf),” 4 may be regarded as a
Lewis acid-base adduct with four-coordinated antimony(I1I)
atoms.? Note, the ADC serves as a monoanionic four-
electron donor (LX-type) ligand. Each of the antimony
atoms of § is in a formal oxidation state of +1 and has two
lone-pairs of electrons. Thus, like Lewis base-stabilized
neutral (VII-XIT)**¢®! and cationic (XII)? stibinidene
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Scheme 1. a) Synthesis of 4. b) Solid-state molecular structure of 4 (at 100 K). Thermal ellipsoids are displayed at the 50% probability level. H
atoms are omitted. Aryl substituents are depicted as wire-frame models for clarity. c) Synthesis of 5 and 6. d) Solid-state molecular structures of 5
and (6)>" (at 100 K). Aryl substituents are shown as wire-frames. Solvent molecules and H atoms (and B(C¢Fs), anions for 6) have been omitted

for clarity.
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compounds (Figure 2), 5 may be regarded as a rare example
of base-stabilized cyclic bis-stibinidene species. The weight
of major resonance structures (see a—c for IX, Figure 2)
depends on the m-acceptor property of the singlet carbene.
In 2010, Dostdl etal. prepared a crystalline stibinidene
compound XI derived from a monoanionic NCN-pincer
ligand (Lycy).?" Later, they showed the use of XI as a 2e-
donor ligand for transition metals.”® XI was prepared by
reacting (Lycen)SbCL, with potassium selectride K[HB(iBu);]
to generate the hydride (Lycy)SbH,, which immediately
decomposed into XI and dihydrogen.””! Similarly, treatment
of 4 with four equivalents of K[HB(iBu);] also affords
compound § in an almost quantitative yield.

Like related phosphorus!™ and arsenic! compounds,
one of the lone-pairs of each antimony atom in a p-type
orbital of § may be partially delocalized into the C,Sb, ring,
giving rise to a formal 8n-electron antiaromatic system (see
below). Compound 5 readily undergoes 2e-oxidation with
Ph;C[B(C4Fs),] to form the dicationic compound 6 as a
brick-red crystalline solid in 81 % yield.” 6 features two di-
coordinated antimony atoms, each bearing an unpaired
electron (see the diradicaloid form A) and a lone-pair. The
two unpaired electrons may delocalize into the C,Sb, ring to
form a 6mn-electron benzenoid (aromatic) species (B) (see
below for further details).

The 'H and C NMR spectra of 4, 5, and 6 exhibit
expected signals for the ADC moiety. The NMR signals of
compounds 4-6 are fully consistent with their solid-state
molecular structures (Scheme 1)P” established by single-
crystal X-ray diffraction and suggest highly symmetric
environments around the C,Sb, core. Notably, the *C NMR
signal for the CSb moiety in 6 (164.9 ppm) is downfield
shifted with respect to that of 5 (149.3 ppm), suggesting an
aromatic ring current effect in the former.["1%2!

The solid-state molecular structure of 4 features a six-
membered C,Sb, ring in which each of the four-coordinated
antimony atoms adopts a seesaw molecular geometry as
observed for Sb™ Lewis adducts (L)SbCLR (L=NHC or
cAAC, R=(], aryl or OTf).”” Note, the ADC in 4 is a
monoanionic four-electron donor. Both the chlorine atoms
occupy axial positions. The Sb1-CIl (2.680(1) A) and
Sb1—CI2 (2.500(1) A) bond lengths of 4 compare well with
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vin X
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Figure 2. Structurally characterized Lewis base-stabilized neutral VII-XI
(with major resonance forms a-c for I1X) and cationic XI stibinidenes.
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the axial Sb—Cl,, bond lengths of (L)SbCL,R (2.50 to
2.64 A). These values are slightly longer than the Sb—Cl
covalence (2.39 A)P" but shorter than the sum of the van
der Waals (vdW) radii (4.00 A).’ The Wiberg bond indices
(WBIs) for Sb—Cl bonds of 4 amount to 0.42 and 0.52 (see
also Tables S9 and S10 for natural bond orbital (NBO)
analyses). Thus, the Sb—Cl bonds of 4 may primarily be
considered of ionic nature. The Sb—C bond lengths of 4
(2.154(1)-2.156(1) A) (Table 1) are slightly shorter than
those of the related acyclic Sb™ compounds (L)SbCLR
(2.193(6) to 2.367(6) A, L=NHC or cAAC).* This may be
attributed to the stronger o-donor property of ADCs than
NHCs and cAACs.® The Sb—C bond lengths of 4 are in the
range of the Sb-C,, bond lengths (2.159(3)-2.18(3) A)
measured for (L)SbCLR (R=aryl).?¥ The C-Sb—C bond
angle of 4 (94.8(1)° is smaller than the C-Sb-C,,/Cl,,
(96.70(5) to 104.5(2)°) angles of (L)SbCLR.?* This may be
ascribed to the cyclic structure of 4.

The C—Sb bond lengths of 5 (2.139(2)-2.142(2) A) are
akin to that of the base-stabilized cationic stibinidene
[(cCAAC),Sb]* (XIII) (2.145(2) A).” It should be noted
that cAACs are better electrophiles than NHCs, while
ADCs and C4-carbenes are poorer m-acceptors than
NHCs.?¥ Thus, a modest Sb—C double bond character in 5
may be anticipated (see below the NBO analyses). The
Sb—C bonds of 6 (2.088(2)-2.094(2) A) are shorter than
those of 4 and 5. This may be attributed to the delocalization
of the antimony unpaired electrons over the C,Sb, ring, thus
resulting in a higher C—Sb bond order in 6. This feature is
consistent with the delocalization of the unpaired (or lone-
pair) electron of dicationic (or neutral) phosphorus'™ and
arsenic'” as well as neutral germanium® and tin®'?
compounds containing a planar C,E, ring (E=P, As, Ge,
Sn).

The C-Sb bond length of 6 (2.088(2)—2.094(2) A)
matches well with Bertrand's base-stabilized stibinidene-
(cAAC)SbCI (2.082(5) A)?* featuring a good m-acceptor
cAAC as well as the calculated value for the parent
stibabenzene I-H (2.05 A).”¥ Moreover, this value of 6 is
also close to the C=Sb bond length calculated for HSb=CH,
(1.99 A)® as well as of the rare 23-distibabutadienes
[R(Me;SiO)C=Sb], (R=2.4.6-Me;C;H,, 2.056(10) A or
2,4,6-Buy;CgH,, 2.065(5) A).P" In line with the Sb—C bond
length descending trend, the C—C bond lengths increase
from 4 to 5/6 (Table1), which suggests increasing m-

Table 1: Selected bond lengths [A] and bond angles [°] of compounds
4,5, and 6.

4 5 6
Sb-C  2.154(1)-2.156(1) 2.139(2)-2.142(2) 2.088(2)-2.094(2)
c—C 1361(2) 1.385(2)-1386(2) 1.390(3)
N-C 1.399(2)-1.403(2) 1.396(2)-1.400(2) 1.404(3)-1.413(3)
N-C'  1.350(2)-1.355(2) 1.364(2)-1.367(2) 1.344(3)-1.354(3)
C-Sb—C  94.8(1) 90.8(1) 91.5(1)
C-C-Sb  130.4(1) 134.2(2) 132.3(2)

Angles® 9.3(1)/0 5.4(1)/11.5(1) 0/0

[a] Plane angles between 1,3-imidazole and C,Sb,/1,3-imidazole ring-
planes.
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conjugation from 4 to 6. The C,Sb, ring in 4-6 is almost
planar. The angle between the planes of 1,3-imidazole and
C,Sb, rings decreases from 4 to 6. So, both 1,3-imidazoles as
well as to some extent the C,Sb, ring of 6 become flattened.
The C-Sb—C angle of 6 (91.5°) matches with the calculated
value for I-H (93°)*! The Sb--Sb distance in 6 (4.304(1) A)
is larger than the sum of the antimony covalent radii
(2.812 A)®'l but smaller than the sum of the vdW radii
(4.50 A).PY This feature correlates well with other main-
group diradicaloids.""

To obtain further insights into the electronic structures
of 5§ and 6, we performed quantum chemical calculations.
The DFT optimized structures of 5 (Figure S38) and (6)*"
(Figure S39) at the PBEh-3c level are in good agreement
with the XRD structures (Scheme 1d). According to NBO
analyses, the natural atomic charges (Table 2) on antimony
atoms of 4 (1.28), 5 (0.30), and (6)*" (0.97) are consistent
with their formal oxidation states. The WBIs for the C—Sb
bond of 5 (0.89) and (6)** (0.99) suggest increasing bond
order and hence larger n-delocalization in the latter. This is
in line with the Sb—C bond lengths of 5 and (6)** (Table 1).

Table 2: NBO charges (Q) and WBIs (PBEO/def2-TZVPP) for selected
atoms and bonds of C,Sb, ring, respectively, of 4, 5, and (6)*".

Research Articles
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The HOMO and HOMO-1 of § are the n-type lone-pair
orbitals, while the HOMO-3 and HOMO-12 are the
remaining two low-lying o-type lone-pair orbitals at the
antimony atoms (Figure 3a). The LUMO of 5 is essentially
on the 1,3-imidazole ring and C2-phenyl substituent. The
HOMO-=-2 of 5 is mainly located at the C=C bonds of 1,3-
imidazole rings with some contribution from the C2-phenyl
substituents. A similar orbital topology was also seen for the
related arsenic derivative with a C,As, ring."” Akin to the
base-stabilized stibinidenes, Mujumdar etal. reported a
cyclic two-coordinated Sb' cation, derived from 5,6-
bis(diisopropylphosphino)acenaphthene, which has similar
o-type and n-type lone-pair orbitals at the antimony atom."”
The LUMO, HOMO, and HOMO-1 of 5 become the
LUMO +1, LUMO, and HOMO of (6)*", respectively. This
agrees well with the removal of two electrons from the
HOMO of 5 in yielding (6)*". Expectedly, the LUMO and
HOMO of 6 are the n-type orbitals located mainly at the
antimony atoms of the C,Sb, ring (Figure3b). The
HOMO-14 and HOMO-15 of (6)*" are the o-type lone-pair
orbitals at the antimony atoms.

DFT calculations at the PBEh-3c level predict singlet
ground states for 5 and (6)> with the singlet-triplet energy
gap (AEgr) of 19.6 and 9.7 kcalmol™, respectively (see the
Supporting Information for details). Of note, the broken-
symmetry open-shell singlet (OS) solution for (6)>" was
found to be 2.13 kcalmol ' more stable than the closed-shell
singlet (CS) solution. The diradical character (y), calculated
according to Yamaguchi® by the unrestricted Hartree-Fock
(UHF) method, for (6)*" amounts to 39%. In order to
obtain more insights into the electronic structures of 5 and
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Figure 3. Selected frontier molecular orbitals (isosurfaces 0.05) of 5 (a) and (6)>" (b) calculated at RKS-PBEQ/def2-TZVPP.
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(6)*", we performed state-specific complete active space
self-consistent field (SS-CASSCF) calculations combined
with the def2-TZVPP basis set. The ground state S, with an
active space of (6,5) for 5 has the occupation pattern 22200
(95%) and 21111 (3%) (see Supporting Information for
other minor occupation patterns). For (6)*", the S, state
with an active space of (4,5) has the occupation pattern
22000 (82 %) and 20200 (18 %). According to SS-CASSCF
calculations, the diradical character (8)*! of 5 and (6)*"
amounts to 6 % and 36 %, respectively. It is worth noting
that related phosphorus"™ and arsenic!" dications exhibit a
rather small (<7 %) diradical character. Thus, compound
(6)*" may be regarded as a singlet diradicaloid that is
stabilized by the delocalization of the unpaired electrons
over the C,Sb, ring. This would result in the formation of a
6m-electron C,Sb,-aromatic system in (6)** (see below). Yet,
it should be noted that aromaticity and diradical character
are not mutually exclusive.*”

We also performed fractional occupation number
weighted density (FOD) calculations (see the Supporting
Information) originally introduced by Grimme etal. as a
static electron correlation (SEC) diagnostic*!! to analyze the
electronic structures of 5 and 6. FOD analyses provide
reliable information on the localization of “hot” (strongly
correlated and chemically active) electrons in a molecule.
The FOD plots of 5 and (6)*" (Figure 4) nicely visualize the
“hot” electrons at the antimony atoms. The resulting FOD
numbers (Ngop) amount to 3.07 and 2.67 e for 5 and (6)*",
respectively. Grimme and co-workers also correlated Ngop
with the diradical character (y) of some singlet diradical-
(oid)s.*¥1 Organic compounds with a high Npop usually
show a large diradical character, a direct correlation
between Npop and the diradical character for main-group
diradicaloids is however not obvious (see Table S11).

Figure 4. FOD plots (isosurface 0.005) of 5 and (6)**. Hydrogen atoms
are omitted for clarity.
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Various criteria have been used to assess the aromatic
character of molecular rings, including the electronic-
structure, magnetic response, structural and thermochemical
properties.*”! In this study, we employed the electron density
of delocalized bonds (EDDB) method™*! as this has been
shown to be particularly well-suited for evaluating the
aromaticity of molecular rings containing conjugated orbitals
of atoms with a large size-dissimilarity.* The global (G)
electron delocalization in 5 and (6)*" was visualized by the
EDDBg, which is a function of the one-electron density that
represents the electrons delocalized through the system of
all conjugated bonds in a molecule. To quantify the
magnitude of local (P) aromaticity in individual rings of the
tricyclic core of 5§ and (6)*", we used the corresponding
EDDB, function.®** The numbers in circles (Figure 5) refer
to the percentages of the benzene aromaticity calculated
using the local aromaticity index EDDB; (see Supporting
Information for details). For 5, both 1,3-imidazole rings
preserve a high degree of their local aromatic character,
which amounts to 62 % relative to that of benzene (cf. the
relative aromaticity in an isolated 1,3-imidazole ring of 63 %;
see the Supporting Information for other cyclic reference
systems). The cyclic delocalization in the central C,Sb, ring
of 5 (23 %) is rather small and does not support its local
(anti)aromaticity. The same applies to the central C,Sb, ring
(13 %) of the OS diradical form of (6)** (see Figure S50), in

(6)*" (Benzenoid)

Figure 5. Isosurface contours (7gpp =0.020) of the global electron
density of delocalized bonds (EDDB) for 5 and (6)>*. The numbers in
circles refer to the percentages of the benzene aromaticity calculated
using the local aromaticity index EDDB,, (see Supporting Information
for details).
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which local aromaticity in the 1,3-imidazole rings (54 %) is
also slightly reduced compared to that of 5.

In turn, the central C,<Sb, ring (63%) of the CS
benzenoid form of (6)*" (Figure 5) is essentially aromatic,
which comes at the cost of further reduction of the local
aromaticity in the 1,3-imidazole rings (46 %). It should be
noted that aromaticity and diradical character are not
mutually exclusive®! and almost all cyclic main-group
diradicaloids featuring Hiickel’s [4n+2] n-electron systems
are mostly aromatic.®®*! Thus, the EDDB method
predicts the resonance electronic structures of 5 (as well as
the pure OS diradical form of (6)*") to be well represented
by the Clar structures with two n-sextets fixed in the
imidazole rings. In contrast, the CS benzenoid form of (6)**
is globally aromatic and suggests the resonance electronic
structure with a migrating n-sextet. (6)*" may formally be
regarded as an iso(valence)electronic (14 n-electrons) to
anthracene. For anthracene, a similar description of migrat-
ing m-sextets is commonly accepted. In anthracene, the
effectiveness of cyclic delocalization of electrons according
to EDDB amounts to 39 % for the terminal rings and 59 %
for the central one.*!

We also investigated aromaticity of 5, (6)**, and selected
reference cyclic compounds by the conventional methods
namely MCI?" (normalized multicenter index), PDI (para-
delocalization index), NICS (nucleus independent chemical
shift), and ACID (anisotropy of the induced current density)
(see the Supporting Information for details). The local
aromaticity predictions by these descriptions are in line with
the findings by the EDDB method (see Tables S12 and S13).

Having analyzed the electronic structures of 5 and 6, we
prompted to explore their reactivity. Treatments of 6 with
PhEEPh (E=S, Se) yielded [(ADC)SbEPh],[B(C¢Fs).], (7-
E) as yellow crystalline solids (7-S 93%, 7-Se 94 %)
(Scheme 2a). The 'H and “C NMR spectra of 7-E show
expected signals for the ADC moiety. The solid-state
molecular structure of 7-S features SPh substituents in E-
configuration. The exact mechanism of the formation of E-
isomers of 7-E is currently not known. As suggested for
known main-group diradicaloids,*® step-wise reactions in-
volving either radicals (PhE®) or ions (PhE* and PhE"),
generated via homolytic or heterolytic E-E bond cleavage,
with 6 are likely. The C-Sb bond lengths of 7-S (av.

(@) [ADC)SDLIB(CFs)dl; (6)

+ PhEEPh J (E=SorSe)

sm\
P . CM,{Q/ \/Q

£ ;
Dipp N\ Dipp \,,
NS N \N?/cé\ /i\/
Ph—/ I I )—Ph o
N Ng” “NO® \
/ b \
Dipp Dipp
_E
Ph 2 [B(CeFs)l”
[(ADC)SbEPN],[B(CeFs)al, (7-E) (7-8**
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2.166(2) A) are larger than those of 6 but are akin to those
of 5 (Table 1).

Reaction of 5 and (cod)Mo(CO), at room temperature
afforded [{(ADC)Sb},{Mo(CO),}] (8) as a brown crystalline
solid in 99 % yield (Scheme 2b). The molecular structure of
8 (Scheme 2b) shows a distorted octahedral geometry at the
molybdenum atom. The fold angle along the antimony
atoms of the C,Sb, ring is 115.9(1)°. They bind to the Mo
atom in cis-fashion. In addition to the anticipated 'H and
BC{'H} NMR signals for the ADC moieties, the *C NMR
spectrum of 8 exhibits one resonance at 201.7 ppm for the
CO ligands. The IR spectrum of 8 (Figure S29) shows four
CO stretching bands as expected for a cis-(L),M(CO),
complex, which may be assigned as A} (medium,
1966 cm™), B; (shoulder, 1925 cm™), A} (strong, 1850 cm™),
and B, (strong, 1813 cm™).! Each of the antimony atoms
of 8 has trigonal pyramidal geometry with the sum of the
angles of ca. 270.1°, consistent with the presence of a lone-
pair.

Conclusion

In conclusion, the first 1,4-distibabenzene-1,4-diide (5),
which may also be regarded as a base-stabilized cyclic bis-
stibinidene, has been reported as a crystalline solid. Two
electron oxidation of 5§ affords the 1,3-imidazole-fused 1,4-
distibabenzene derivative 6 with a formally 6n-electron
central C,Sb, ring. The calculated diradical character of
(6)** amounts to 39% (according to UHF) or 36%
(according to SS-CASSCF). The broken-symmetry OS
solution for (6)** is found to be 2.13 kcalmol ' more stable
than the CS solution. As suggested by EDDB and others
descriptors, noticeable diradical character of (6)*" is due to
the local aromatic stabilization in imidazole rings that comes
at the cost of local aromaticity in the C,Sb, ring, which in
turn predominates in the CS configuration. The paucity of
heavier main-group analogues of benzene and related
annulated heterocycles may be rationalized considering their
potential open-shell electronic structures originated primar-
ily from rather weak C—E n-interactions. Compound 6
represents the first example of a stable 1,4-distibabenzene
(as well as stibabenzene in general) derivative known to

b
®) [(ADC)Sbl, (5)
B
+ (cod)Mo(CO); |- cod (cyclooctadiene) JC
co Ve
0C—Mo—CO P
ac Ny 2w
ocC' \ . CM oSN Nk
Pt - P
S J
PR
o N Ne™pn
Dipp Dipp
[(ADC)Sb],Mo(CO); (8) 8

Scheme 2. Synthesis and solid-state molecular structures (measured at 100 K) of 7-E (a) and 8 (b). Only the dicationic part is shown for 7-S. Aryls
are shown as wire-frames. H atoms and solvent molecules have been omitted for clarity. Thermal ellipsoids are shown at 50% probability.
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date. Preliminary reactivity of 5§ and 6 has been shown with
PhEEPh and (cod)Mo(CO), to access 7-E and 8, respec-
tively. These results show the versatility of ADC in accessing
innovative molecular structures, which have been hitherto
considered as challenging synthetic targets.
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