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Abstract: In this paper, a synthesis and characterization of a novel three coordinate 2-{9-(10-
Bromoanthracenyl)}-1,3-dihydro-1H-[d]-1,3,2-benzodiazaborole from a cyclo-condensation reaction
of o-phenylenediamine and 10-bromoanthracene-9-boronic acid is described. The desired prod-
uct was obtained in 0.343 g (92% yields) with its structure characterized by 1H, 11B, 13C NMR,
HRMS and FT-IR.
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1. Introduction

The development of novel three and four-coordinate organoboron compounds with
rigid structures have attracted significant research interest because of their wide range of ap-
plications in biological imagining as well as in organic electronics [1–6]. These compounds
enjoy excellent photophysical and electronic properties due to electronic communication be-
tween the electron-deficient boron atom and an adjacent electron-rich π-conjugated system,
and have been used as emitters in organic light emitting diodes (OLEDs) [7], as fluorogenic
and ratiometric chemo-sensors for fluoride anions [8–10]. Amongst these, organoboron
fluorophores chelated with N,N-, N,O- and N,C-chromophores as ligands, have been shown
to possess exceptional spectroscopic properties such as strong absorption and emission
bands which can easily be fine-tuned through simple structural changes [11–13]. More
especially, boron dipyrromethanes (BODIPYs) have been the center of the largest number
of investigations in this realm due to their excellent structural versatility, thermalization,
and photostability [14–19]. Even though BODIPYs are strongly emitters in solution, their
solid states are almost non-emissive, owing to a self-absorption phenomenon caused by
small stroke shifts and an intermolecular π-π stacking interaction enhanced by structural
planarity [20]. To overcome molecular planarity, Gai and coworkers recently reported a
series of five- and six-membered-ring bis- (diphenylboron) complexes in which the fluorine
atoms are replaced with bulky phenyl rings [21]. Although the resulting dyes showed
improved photophysical properties in both solution and in solid state, the overlapping π-π
interaction between the fluorophores, which in turn resulted in relative low fluorescence in
solid state, is still an obstacle [22]. Therefore, we considered that designing three-coordinate
boron compounds with a larger anthracene group, directly bonded to the boron atom,
might block π-π interaction between organoboron fluorophores.

2. Results and Discussion

The cyclocondensation of 1,8-diaminonaphthalene or o-phenylene diamines with
different aromatic boronic acids, resulted in an efficient synthesis of the desired benzodi-
azaborole and naphthodiazaborinane derivatives [23]. A series of desired organoboron
compounds were successfully synthesized affording some novel compounds, 2-{9-(10-
bromoanthracenyl)}-1,3-dihydro-1H-[d]-1,3,2-benzodiazaborole being one of them.
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The formation of the synthesized compound was characterized using 1HNMR,
11B NMR, 13CNMR spectroscopy, FT-IR and high-resolution mass spectroscopy. 1HNMR
spectrum showed characteristic broad singlet peak for NH groups resonating at 6.95 ppm
and distinct ortho and para-positioned pairs of protons each integrating for two on the
benzo ring (Figure S1). Two doublet peaks, each integrating for two, are assigned to a pair
of anthracenyl protons due to their structural plane of symmetry. The 13CNMR spectrum
(Figure S2) further confirmed the formation of the desired diazaborole showing aromatic
peaks in the range of 111–136.10 ppm. In the FT-IR of the compound (Figure S3), the sharp
absorption bands at 3450.07 and 3401.45 cm−1 assigned to the NH groups confirmed a suc-
cessful fived-membered ring closure that are due to an unsymmetrical NH bond stretching.
The intense peak at 741.94 cm−1 can be assigned to the C-Br vibration signal. The structure
was additionally confirmed with mass spectrum (Figure S4) showing a molecular ion m/z
373.0515. The presence of Br was established due to the presence of the M+2 peak at m/z
375.0433 because of 81Br isotope. The singlet peak on the 11B NMR spectrum (Figure S5),
resonating at 29.64 ppm, reinforced the presence of the boron atom.

3. Materials and Methods

All chemicals were purchased from commercial suppliers and used without purifica-
tion. 10-Bromoanthracene-9-boronic acid (98%) and o-phenylenediamine were purchased
from Sigma-Aldrich Corporation (St. Louis, MI, USA). All solvents were purchased from
Sigma-Aldrich and were of analytical grade. 1HNMR, 13CNMR and 11B NMR spectra were
acquired on Bruker advance III 400 MHz NMR spectroscopy with a 5 mm TBIZ probe at
25 ◦C. Chemical shifts were reported in ppm in relation to the solvent (DCCl3) residual peak,
at 7.26 ppm for 1HNMR and 77.16 ppm for 13CNMR. Coupling constants (J) were calculated
in hertz (Hz). The infrared spectrum was recorded using a Bruker Alpha II FT-IR spectrome-
ter and the data were reported as a percentage transmittance at the respective wavenumbers
(cm−1). The HRMS were obtained from high-resolution mass spectra (HRMS), obtained on
a Waters Acquits LCT premier (TOF) ultra-performance liquid chromatography–mass
spectrometry. Melting points were measured on a Reichert Austria apparatus using
22 × 22 mm deck Glaser. Exemplary 1H NMR, 13CNMR, 11B NMR, IR spectra and HRMS
of the titled compound shown in Figures S1–S5, supplementary materials.

Synthesis of 2-{9-(10-Bromoanthracenyl)}-1,3-dihydro-1H-[d]-1,3,2-benzodiazaborole

The novel compound, 2-{9-(10-bromoanthracenyl)}-1,3-dihydro-1H-[d]-1,3,2-
benzodiazaborole synthesized from the cyclo-condensation reaction of o-phenylene diamine
and 10-bromoanthracene-9-boronic acid in refluxing toluene in the presence of anhydrous
magnesium sulphate (Scheme 1). A 100 mL round bottomed-flask equipped with a mag-
netic stirrer bar was charged with 10-bromoanthracene-9-boronic acids
(300.94 mg, 1.0 mmol), o-phenylene diamine (108.1 mg, 1.0 mmol), magnesium sulphate
(692 mg, 5.0 mmol) and toluene (5.0 mL). The flask was fitted with a reflux condenser and
the content heated to efflux for 3 hours. After heating, the reaction was allowed to cool
to room temperature and the solvent removed under vacuum. The resulting residue was
dissolved in minimal dichloromethane followed by purification using column chromatog-
raphy. The titled compound was obtained as yellow crystalline product (0.343 g, 92%) with
mp. 236–237 ◦C. 1HNMR (CDCl3, 400 Hz, δ ppm): 6.95 (br. s, 2 × NH), 7.10–7.15 (m, 2H,
Ha), 7.25–7.30 (m, 2H), 7.41–7.47 (m, 2 H), 7.59–7.65 (m, 2 H), 8.10 (d, J = 8.68 Hz, 2 H),
8.63 (d, J = 8.87 Hz, 2 H). 11B NMR (CDCl3, 128 MHz, δ ppm): 29.64 (br. s). 13 C NMR
(CDCl3, 100 Hz, δ ppm): 111.41, 119.75, 124.64, 125.45, 126.92128.17, 129.82, 130.15, 136.04,
136.12. FT-IR (cm−1): 3450, 3401, 1579, 1438, 1293, 1165, 741. HRMS: calculated for
C20H15N2BrB m/z 373.0515, found [M+] 373.0512.
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Scheme 1. Synthetic path for 2-{9-(10-bromoanthracenyl)}-1,3-dihydro-1H-[d]-1,3,2-benzodiazabo-

role. 
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