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Interest in the chemistry of boracycloalkenes, boraarenes, and

borataarenes stems from the concepts-@lectron aromaticity
and conjugation across%hybridized borort.Boratabenzene, the
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most representative example of this class of compounds, wasSimilar volatility and solubility properties, and we have been

initially observed as a ligand coordinated to transition metals,

unable to isolate puré& by this method.

and several catalysts have been designed that are based on this Deprotonation ofl with NaH or LDA in THF affords the

fragment? Less attention has been focused on how thefd-C

sodium and lithium salts of boratastilbene (Rland Li-2). Single

substitution influences the photophysics and photochemistry of crystals of Na2-(Et;O) suitable for X-ray diffraction studies were
organic chromophores. This isoelectronic replacement maintainsobtained by allowing an ED/benzene (10:1) solution to stand at
the total number of electrons constant and the overall structural —35°C for 15 h. The metrical parameters within the boratastiloene

features intact within a given molecular fragment. The study of

anion are in agreement with those of previously characterized

boron-containing chromophores should therefore give insight into Poratabenzene lithium salts (average distances in ACB=

the effect of an additional negative charge and an asymmetric 1.514(2), G—C; = 1.393(2), G—C, = 1.396(2))! however, the
charge distribution on the properties of photoexcited organic intermolecular organization exh|b|ts interesting features.. The
compounds. Additionally, boron-containing conjugated polymers Molecules arrange along tleaxis as a polymeric contact ion

are of current interest because of their potentially useful opto-

electronic propertie3.Understanding the behavior of the indi-

pair chain. Within the chains each sodium ion is coordinated to
two boratabenzene fragments and to an ether molecule (Figure

vidual monomeric units provides a useful knowledge base for 1)- The boratastilbene anions are tilted away from each other at

designing more complex conjugated structures.
Within the context of this idea, we choberatastilbeneas an

an angle of~49°. Li-2 is obtained as microcrystals that are not
suitable for X-ray diffraction.

attractive synthetic and study candidate since the photophysics AS shown in Figure 2a, the absorption spectrum o2 i THF

of stilbeneare well understoofiSinglet and triplet energy surfaces

displays almaxat 348 nm é34s= 1.7 x 10° L mol~t cm™2). Also

have been determined which account for photoisomerization noticeable is a “shoulder” in the 46@40 nm region, which
efficiency and fluorescence quantum yield. The importance of Pecomes less pronounced with increasing concentration and is
the photochemistry of stilbenoid compounds in materials science @8bsent when the spectra are measured i@ it toluene. The

is also well documented.This communication reports the

emission in THF (Figure 2b) lacks vibronic structure and has a

synthesis, characterization, and optical properties of sodium andmMaximum at~500 nm. The excitation spectrum (Figure 2c) is

lithium boratastilbene.

Transmetalation of the styryl fragment from £ZpCl(CH=
CHPhf (Cp = CsHs) to 1-chloro-1-boracyclohexa-2,5-di€ne
givestrans-1-styryl-1-boracyclohexa-2,5-dieng, (n Scheme 1).
Extraction of 1 from CpZrCl, using pentane, followed by
sublimation, affordd in 35% overall yielc Alternatively,1 can

be prepared by reaction of 1,1-dibutyl-1-stannacyclohexa-2,5-

diene withtransstyrylboron dichloride in essentially quantitative
yield by 'H NMR spectroscopy. Howevet,and CbSnBy, have
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considerably different from the absorption spectrimu{= 403

nm). Negligible emission is observed in,8tor toluene. These
data suggest that in THF there is more than one species in solution
and that most of the emission arises from the species absorbing
in the “shoulder” region of the absorption spectrum. The
dependence on solvent and concentration suggests tiatnLi-
THF is in equilibrium between an aggregated species, most likely
a sandwich structure in which two boratastilbene units are
coordinated to a lithium cation ([Li(THR()2.Li)], in eq 1), and a
solvent-separated ion pair (Li(THFR).1° Furthermore, we
propose that Li(THFRJ/2 is responsible for the absorption band
centered at 403 nm and accounts for most of the emission.
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To test our hypothesis, we added an excess of 12-crown-4 to
THF solutions of Li2. Under these conditions the majority of
the Li cations will be coordinated by the 12-crown-4, thereby

(8) Approximately 5% of the conjugated isom&ans-1-styryl-1-boracy-
clohexa-2,4-diene, is observed at this stage.
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Figure 1. Molecular packing diagram of Nawith a view down thea
axis.
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Figure 2. Spectra of Li2 and Na2 in THF: (a) absorption of L2, (b) while black surfaces indicate positive nodes.
emission of Li2: (c) excitation of Li2, (c) absorption of Li2 with 00 ield, the lack of vibronic structure in the emission spectrum
equiv of 12-crown-4; (e) emission of [A-with 500 equiv of 12-crown- y ) ( ! ssion sp )
4; (f) absorption of N&&; (g) absorption of N&2 with 2 equiv of dibenzo- and the fact that we failed to detect photoisomerization processes.
18-crown-6; (h) emission of Na-with 2 equiv of dibenzo-18-crown-6. |t js also likely that upon aggregation the HOMO becomes involv-

ed in bonding (either covalent or ionic) to the metal ions, as in
increasing the concentration of noncoordinated boratastilBene. Figure 1, and is less available for charge transfer. Other, less well-
The absorption of L/12-crown-4 in THF (Figure 2d) is  defined deactivation processes become available in the larger
considerably red-shifted relative to that of Ziin THF (€400 = structures.
1.6 x 10° L mol~* cm™1), and matches the excitation spectrum In summary, we disclose here the synthesis of boratastilbene.
in Figure 2c. The emission (Figure 2e) is also similar to that of The anionic charge results in aggregation-dependent photophysics.
Li-2 and, the excitation spectrum of Ri12-crown-4 is identical Nonpolar solvents encourage dimeric or oligomeric structures

to Figure 2d. The fluorescence quantum yiedeb() from Li-2/ which are nonemissive or weakly emissive. Solvent-separated

12-crown-4 solutions in THF was calculated to be 0.60(3). boratastilbene is highly emissive, relative to stilbene, because the
As shown in Figure 2f, the N@-absorption spectrum in THF  inequivalent charge density of the two rings leads to intramole-

shows almax at 357 nm €357 = 1.9 x 10° L mol~* cm™?) and cular charge transféf.This intrinsic difference should be consi-

moderate emissiori{p. = 0.16(3)). Upon addition of 2 equiv of  dered in the design of materials targeted for specific applications.
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ions are therefore insulated from the boratastilbene chromophore
(Figure 3). Altogether, these observations are consistent with aJA993930V
breakup of a weakly emissive Naaggregate by dibenzo-18- (12) Calculated using the Spartan Package: Hehre, WPrdctical
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