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Abstract 

With our continuing interest in the chemistry of cationic boranes, we have synthesized the 

tetrafluoroborate salt of 1-dimesitylboron-4-(N-methyl-9-acridinium)-phenylene which acts as a 

turn-on fluoride anion sensor, visibly changing from yellow to orange upon binding fluoride.  To 

understand this reactivity, we spectroscopically and computationally analyzed the cation and 

triarylfluoroborate adduct.  UV-vis spectroscopy and TD-DFT revealed the basis of the color 

change to be a red shift in a low-energy absorption band resulting from intramolecular charge-

transfer.  Electrochemical studies were undertaken to further probe this system.  Cyclic 

voltammetry indicated a reversible one-electron reduction for the cation and a cathodic shift of -

0.12 V in the first reduction wave upon fluoride binding.  Chemical reduction of the cation 

yielded the acridine borane radical which was verified by EPR spectroscopy. 

 

Keywords: Boron, carbenium, fluoride ion sensing, acridine radical 

_____________________ 

*Corresponding author. Email: francois@tamu.edu 

† This paper is dedicated to the memory of Suning Wang, whose contributions have inspired 
much of our efforts in boron and late transition metal chemistry. 

‡ The Supporting Information contains additional experimental, characterization and 
computational details.  Crystallographic details in CIF format are also available. 



 

 

 

Graphical Abstract 

 



1. Introduction  

Fluoride anion recognition has become an attractive research area in recent decades due to 

concerns regarding this anion’s potential toxicity to humans and the environment.1-3  One 

conventional approach in detecting this anion is to use a chemosensor containing a Lewis acid 

such as a triarylborane (Scheme 1. Left: Application of triarylboranes in fluoride anion sensing.  

Right: Example of a cationic borane in fluoride binding.left).  In aprotic organic solvents, these 

boranes demonstrate high fluorophilicity with anion binding constants in the range of 105 to 106 

M-1; however, low fluoride binding constants in protic media limits these complexes’ practical 

application.4-6  In attempts to augment the binding affinity through favorable coulombic 

attractions, a series of boranes containing positively charged moieties such as pyridinium,7 

phosphonium,8-10 or cationic transition metals11, 12 were explored.  For example, the 

phosphonium borane [I]+ binds fluoride in aqueous solutions where the anion is highly hydrated 

(Scheme 1, right). 

 

 

Scheme 1. Left: Application of triarylboranes in fluoride anion sensing.  Right: Example of a cationic borane in 

fluoride binding. 

 

In most cases, fluoride complexation by triarylboranes is accompanied by a quenching of the 

boron-centered chromophore, leading to a turn-off response to fluoride sensing.  However, turn-



on sensing would be more practical in application due to its higher sensitivity.4, 13, 14  Following 

this idea, Wang and co-workers described a family of bifunctional moleucles including II 

containing triarylamine and triarylborane moieties (Scheme 2).13, 15  Addition of fluoride to the 

boron center of II revived an intense  * charge transfer (CT) band in the triarylamine 

moiety, producing a turn-on colorimetric response.  A similar turn-on behavior was also found in 

the case of pyridinium boranes such as III and IV (Scheme 2).7  A through-space charge-transfer 

from the borane to the pyridinium moiety was detected upon conversion of the borane into a 

fluoroborate, shifting the electronic transition to the visible region. 

 

 

Scheme 2. Examples of turn-on intramolecular CT after fluoride ion binding  

 

Inspired by these examples, our group decided to further the study of such bifunctional systems 

in anion sensing.  In this work, we describe a dimesityl phenyl borane posessing an acridinium 

chromophore, [2]BF4. We studied this complex’s reactivity toward fluoride using UV-vis 

spectroscopy, and we investigated the redox properties of [2]BF4 and its fluoride-adduct, 2-F, to 

explore an electrochemical response of fluoride binding. 



2. Synthesis of compound 1 and [2]BF4 

To begin, we synthesized carbinol 1 by lithiating (4-bromophenyl)dimesitylborane and 

quenching the salt with N-methylacridone.  The desired carbinol was afforded as a white solid in 

73% yield after aqueous work up (Scheme 3). Carbinol 1 was fully characterized by NMR 

spectroscopy and structurally confirmed using X-ray diffraction (XRD) analysis (Figure 1 and 

Table 1).  Subsequent reaction with aqueous HBF4 yielded [2]BF4 as an air-stable, yellow salt.  

The 1H NMR spectrum revealed a significant downfield shift of the acridine resonances when 

compared to those of carbinol 1.  With a broad resonance at 75.8 ppm, the 11B NMR spectrum of 

[2]BF4 is diagnostic of a free triaryl borane.16   

 

 

Scheme 3. Synthesis of 1 and [2]BF4. 

 

The crystal structure of [2]BF4 was also determined.  The boron B(1) and carbenium carbon C(9) 

centers adopt a trigonal planar geometry (C-B-C = 360.0°, C-C-C = 359.9°) and do not form 

short contacts with the counteranions.  As expected, the dimesitylboryl moiety is efficiently -

conjugated with the p-phenylene backbone as evidenced by the relatively small dihedral angle of 

23.7° between the planes containing C(21)-B(1)-C(30) and C(17)-C(18)-C(19), respectively.  On 



the other hand, the dihedral angle of 65.4° formed by the C(10)-C(9)-C(12) and C(16)-C(15)-

C(20) planes indicates reduced conjugation of the acridinium unit with the rest of the molecule. 

 

 

Figure 1. Solid-state structures of 1 (left) and [2]BF4 (right).  Hydrogen atoms and counter anions are omitted for 
clarity.  Thermal ellipsoids are set at 50% probability.  

 

Table 1. Crystal Data, Data Collection, and Structure Refinement for 1 and [2]BF4. 

Crystal data 1 [2]BF4
 

Formula C38H38BNO C37H37B2F4N 

Mr 535.50 605.30 

crystal size (mm3) 0.23 x 0.16 x 0.09 0.18 x 0.16 x 0.11 

crystal system Monoclinic Monoclinic 

space group P2(1)/c P2(1)/c 

a (Å) 8.4527(4) 14.6542(4) 

b (Å) 12.5757(6) 18.8072(5) 

c (Å) 27.8354(13) 11.6308(3) 

α () 90 90 

 () 91.374(2) 103.4500(10) 

γ () 90 90 

V (Å3) 2958.0(2) 3117.58(14) 

Z 4 4 

calc (g cm-3) 1.202 1.290 

 (mm-1) 0.070 0.730 

F(000) 1144 1272 

Data Collection   



T (K) 110.0 110.0 

Scan mode w w 

hkl range 

-11  +11, 

-17  +17, 

-38  +38 

-16  +17, 

-22  +22, 

-14  +14 

measd reflns 88126 88607 

unique reflns [Rint] 8303 [0.1182] 5703 [0.0364] 

reflns used for refinement 8303 5703 

Refinement   

refined parameters 381 413 

GooF 1.049 1.045 

R1, wR2 all data 0.1165, 0.1679 0.0396, 0.0943 

fin (max/min) (e Å-3) 0.30, -0.30 0.23, -0.18 

 

3. Fluoride anion binding by [2]BF4 

With these boranes in hand, we next investigated their reactivity with fluoride. Upon adding 

tetrabutylammonium fluoride trihydrate (TBAF•3H2O) to a CH2Cl2 solution of [2]BF4, the 

fluoroborate adduct 2-F was obtained as an orange powder (Scheme 4).  This orange solid was 

insoluble in organic solvents such as CH2Cl2, CHCl3, MeCN, and MeOH and was only slightly 

soluble in DMSO.  NMR analysis verified the presence of the triarylfluoroborate unit with 

distinct chemical shifts at -175 ppm in 19F NMR and 0.7 ppm in 11B NMR.   

 



 

Scheme 4. Bottom: Synthesis of fluoroborate 2-F; Top: NMR evidence for the generation of [1-F]-.  NMR spectra 

are reported in d6-DMSO. 

 

UV-vis spectroscopy was employed to monitor fluoride binding upon incremental additions of 

TBAF to a CH2Cl2 solution of [2]BF4.  As the reaction proceeded, the low-energy absorption 

band assigned to the acridinium chromophore in the 400-480 nm range progressively 

disappeared.  At the same time, a new, red-shifted broad band centered at 495 nm emerged, 



leading to a visible color change (Figure 2). As supported by calculations (vide infra), this low 

energy feature is a charge-transfer involving the fluoroborate moiety as a donor and the 

acridinium as the acceptor.  Similar CT bands were obtained with pyridinium boranes III and IV 

upon fluoride binding.7, 13, 17  Fitting the absorbance data obtained at 505 nm in CH2Cl2 indicates 

that the fluoride binding constant exceeds 107 M-1 (Figure 2).5, 18  The elevated fluoride binding 

constant is comparable to that of other cationic boranes which also display an electrostatically 

enhanced affinity for the fluoride anion.8, 19, 20  1H NMR investigation indicates that the 

acridinium moiety remained untouched even in the presence of excess fluoride.  This lack of a 

reaction serves as a reminder that acridinium cation is a very stable carbenium as indicated by 

the pKR+ of 11.0 determined for 9-phenyl-10-methylacridinium.21  Interestingly, fluoroborate 2-F 

slowly converted into the borate carbinol [1-F]- in DMSO as indicated by new peaks in the 1H 

NMR spectrum after 12 hours (Scheme 4).  This transformation was accompanied by the 

formation of a minor and unidentified impurity giving rise to weak resonances in the 1H NMR 

spectrum.  To verify this conclusion, the fluoride adduct [1-F]- was independently generated by 

adding KF to a DMSO solution of carbinol 1.  The resulting 1H NMR spectrum is consistent with 

that observed upon decomposition of 2-F (Scheme 4). 

 



 

Figure 2. Conversion of [2]BF4 (5.0×10-5 M) to 2-F monitored by UV-vis spectroscopy in CH2Cl2 upon incremental 

addition of a TBAF solution (5.0×10-3 M in CH2Cl2).  The presence of two well-anchored isosbestic points at 457 

and 352 nm is indicative of a clean 1:1 binding process.  

 

To gain a better understanding of the chromophores, density functional theory (DFT) 

computations of [2]+ and 2-F were performed.  The structures of [2]+ and 2-F were optimized 

(functional: mpw1pw91, 6-311G(d,p) for all atoms) using the Solvation Model Based on Density 

(SMD) model and dichloromethane as the solvent.  Inspection of the frontier orbitals shows that 

the lowest unoccupied molecular orbital (LUMO) of each molecule is localized on the 

acridinium unit of the molecule while the orbitals from the highest occupied molecular orbital 

(HOMO) to HOMO-3 reside primarily on the mesityl rings (see SI for details).  The electronic 

transitions in [2]+ and 2-F were determined using time-dependent DFT (TD-DFT) methods 

which closely matched the experimentally obtained spectroscopic features.  These calculations 

support the presence of an intramolecular charge-transfer from the dimesitylboryl/fluoroborate 

unit to the acridinium moiety, and they indicate that the main contribution to the spectroscopic 

feature in [2]+ is a HOMO-1  LUMO transition and a HOMO-2  LUMO transition in the 

case of 2-F (Figure 3 and SI).  The energy gap involved in the electronic transition noticeably 



decreased on going from the cationic borane [2]+ (3.29 eV) to the corresponding fluoroborate 

species 2-F (3.01 eV).  The narrowing of this energy gap, and hence the red shift observed in the 

UV-vis spectrum, is driven by a destabilization of the donor orbital which resides in the 

dimesitylfluoroborate moiety of 2-F.   

 

  

Figure 3. Interpretation of the molecular orbitals of [2]+ and 2-F participating in the electronic transition along with 

relative energy gap given in eV.  Isosurface values are set at 0.02.  The TD-DFT calculated excitation energies and 

corresponding oscillator strengths are also provided. 

 

4. Electrochemical properties of [2]BF4 and 2-F 

Because this bifunctional complex possesses a redox-active acridinyl functionality, we decided 

to investigate the electrochemical properties of the system. We recorded a cyclic voltammogram 

(CV) of [2]BF4 in CH2Cl2 where two distinct reduction waves were observed at E1/2 = -0.99 V 

and -1.77 V (vs. Fc/Fc+) (Figure 4 and SI).  The first wave is assigned to the reversible reduction 

of the acridinium unit to produce the corresponding radical, 2• (Figure 5).  The potential of this 

reduction is comparable to that reported for acridinium cations (-0.95 V)22, 23 in agreement with 



the lack of significant conjugation between the acridinium cation and the boryl unit.  

Immediately after the in situ addition of TBAF to a dichloromethane solution of [2]BF4, both 

reduction waves are cathodically shifted to E1/2 values of -1.11 V and -2.05 V vs. Fc/Fc+, 

respectively.  This electrochemical response in going from [2]BF4 to 2-F supports the idea that 

fluoride binding elevates the LUMO energy, leading to a more electron rich acridinium center. 

 

 

Figure 4. CV of [2]BF4 and 2-F in CH2Cl2 with a glassy carbon working electrode; scan rate 100 mV s-1, 0.1 M 

NBu4PF6.  All reduction potentials are reported with respect to the Fc/Fc+ redox couple 

 

Because the reversibility of the first reduction wave suggested that radical 2• is stable, we 

attempted its chemical generation.  Following previous procedures,23, 24 [2]BF4 was reduced 

using magnesium pellets in acetonitrile to form the desired radical as indicated by the dramatic 

color change from yellow to deep purple.  When analyzed by EPR spectroscopy, radical 2• 

exhibited a signal distinct to acridinyl-based radicals23 which was characterized by the hyperfine 

coupling constants shown in Figure 5.  The computed spin density map of 2• suggests that the 

unpaired electron is located predominantly on the acridinyl ring with little contribution from the 



dimesitylboryl group (Figure 5 and SI).  This result again emphasizes the poor  conjugation 

between the acridinyl and dimesitylboryl moieties found XRD analysis of [2]BF4. 

 

 

Figure 5. Left: synthesis of 2•.  Center: EPR spectrum of 2• and hyperfine coupling constants.  Right: Spin density 
map of 2• 

 

In summary, we reported an acridinium borane [2]BF4 as a turn-on fluoride anion sensor with a 

binding constant exceeding 107 in CH2Cl2.  The conversion of [2]BF4 to fluoroborate 2-F was 

monitored using UV-vis spectroscopy, revealing a red shift of the low-energy charge-transfer 

band upon fluoride binding.  This result was further supported computationally with a noticeable 

decrease in the electronic transition gap after conversion of the borane into a fluoroborate 

moiety.  Finally, the generation and characterization of radical 2• demonstrated an acridinyl-

based radical with a poor conjugation between the two functional groups. 



5. Experimental 

General Considerations.  Air-sensitive compounds were handled under a N2 atmosphere using 

standard Schlenk and glovebox techniques.  4-(Bromophenyl)-dimesitylborane25 and N-methyl 

acridone25 were prepared following published procedures.  Tetrabutylammonium fluoride 

trihydrate (TBAF▪3H2O), potassium fluoride (KF) and magnesium pellet were obtained 

commercially and used without further purification.  THF was dried by refluxing over Na/K 

under a N2 atmosphere.  Acetonitrile and dichloromethane were dried by refluxing over CaH2 

under a N2 atmosphere. 

NMR spectra were recorded at room temperature using a Varian Inova 500 FT NMR (499.23 

MHz for 1H and 469.81 MHz for 19F) spectrometer, a Bruker Avance 500 NMR spectrometer 

(500.13 MHz for 1H and 126.76 MHz for 13C), or a Bruker Ascend 400 NMR spectrometer 

(400.20 MHz for 1H and 128.36 MHz for 11B).  Chemical shifts are given in ppm.  1H and 13C 

signals were referenced to residual 1H or 13C solvent signals.26  11B signals are referenced using 

BF3·Et2O solution as external standard (0.0 ppm).  The 19F signals are referenced using C6F6 as a 

secondary external standard set at -161.64 ppm vs. CFCl3.27  Mass spectrometry analyses were 

performed in-house. 

 

Crystallography.  The crystallographic measurements were performed at 110 K using a Bruker 

D8 Quest (Mo source) diffractometer equipped with Photon III detectors.  Semi-empirical 

absorption corrections were applied using the Bruker SADABS software package.28  The 

structures were solved by direct methods with SHELXT29 to locate all non-hydrogen atoms.  

Subsequent refinement using a difference map on F2 with the SHEXL package30 allowed for the 

location of the remaining non-hydrogen atoms which were refined anisotropically.  H atoms 



were added at calculated positions using a riding model. CCDC 2159106-2159107 contain the 

supplementary crystallographic data for this paper. These data can be obtained free of charge via 

www.ccdc.cam.ac.uk/data_request/cif, or by emailing data_request@ccdc.cam.ac.uk.  

 

Electrochemical Measurements.  All electrochemical experiments were performed with an 

electrochemical analyzer from CH Instruments (Model 615 A) with a standard 3-electrode 

system: An Ag/AgNO3 reference electrode, a glassy carbon working electrode, and a platinum 

wire auxiliary electrode.  The electrodes were immersed in a solution (10 mL) containing 

supporting electrolyte nBu4NPF6 (0.1 M) and compound [2]BF4 or 2-F (0.001 M in CH2Cl2).  The 

electrolyte, nBu4NPF6, was obtained commercially and was used without further purification.  

All solutions were degassed before measurement.  In all cases, the spectrum was obtained using 

a scan rate = 0.1 V s-1 and ferrocene as an internal standard, and all reduction potentials are 

reported with respect to the Fc/Fc+ redox couple. 

 

Theoretical Calculations.  All calculations were performed using DFT methods as implement in 

the Gaussian 09 software.31  The level of theory employed was as follows: Functional: 

MPW1PW91; Basis sets: 6-311g(d,p).  Frequency calculations conducted using at the same level 

of theory found no imaginary frequencies.  Time-dependent DFT (TDDFT) calculations were 

conducted at the same level of theory as for the optimization and with application of the SMD 

(solvent = dichloromethane).  Molecular orbitals and spin density map were visualized using 

GaussView 5.0 program. 

 



EPR spectroscopy.  Solution EPR measurements were carried out on a Bruker EMX X-band 

spectrometer.  Samples containing a 10-4 M concentration of 2▪ were prepared by in situ by 

reduction of [2]BF4 (60.5 mg, 0.1 mmol) with Mg pellets (2.7 mg, 0.11 mmol) in MeCN over the 

course of two hours.  An aliquot of this solution (0.05 mL) was diluted in THF (2 mL).  A 

portion of the resulting solution was then transferred to a 2 mm EPR tube inside a glove box.  

The EPR spectra were obtained at room temperature with a microwave power of 1.987 mW, a 

modulation amplitude of 0.1 G, a time constant of 163.84 ms, and a sweep time of 60.0 s.  The 

EPR spectrum was simulated using the EasySpin software package in MATLAB, yielding the 

hyperfine coupling constants listed in Figure 5.  

 

Syntheses. 

Synthesis of 1.  nBuLi (2.5 M in hexane, 1.19 mL, 2.97 mmol) was added to a solution of (4-

bromophenyl)dimesitylborane (1.00 g, 2.48 mmol) in THF (15 mL) at -78°C.  The solution was 

stirred for 1 hour before being combined with a solution of N-methylacridone (0.62 g, 2.97 mmol) 

in THF (5 mL).  After stirring for 1 hour at -78°C, the reaction was allowed to warm to room 

temperature.  It was stirred for an additional 12h at this temperature before being quenched with 

NH4Cl(aq) (20 mL). Extraction with Et2O (2 x 10 mL) produced an organic phase that we treated 

with MgSO4 and brought to dryness under vacuum to afford a crude solid which was washed 

with acetonitrile (2 x 5 mL).  This procedure afforded compound 1 as a white solid (0.97g , 1.81 

mmol, 73%).  Single crystals suitable for XRD analysis were obtained by slow diffusion of 

pentane into a CH2Cl2 solution of 1 at room temperature.  1H NMR (CDCl3, 500.13 MHz) δ 

7.37-7.43 (m, 4 H, Ar-H), 7.28-7.35 (m, 4 H, Ar-H), 7.05 (d, J = 8.2 Hz, 2H, Ar-H), 6.95 (td, J = 

7.3, 0.9 Hz, 2H, Ar-H), 6.78 (s, 4H, Ar-H), 3.52 (s, 3H, -NCH3), 2.41 (s, 1H, Ar3COH), 2.28 (s, 



6H, ArCH3), 1.98 (s, 12H, ArCH3).  11B{1H} NMR (CDCl3, 128.36 MHz) δ 77.18.  13C{1H} 

NMR (CDCl3, 125.76 MHz) δ 150.86 (s), 144.37 (br, s), 141.97 (br, s), 140.89 (s), 140.16 (s), 

138.61 (s), 136.15 (s), 128.79 (s), 128.62 (s), 128.24 (s), 127.95 (s), 126.29 (s), 120.62 (s), 

112.47 (s), 73.76 (s), 33.56 (s), 23.58 (s), 21.33 (s).  HRMS (ESI-): [M-H]- C38H37NBO calc. 

534.2963 m/z, found 534.2980 m/z. 

 

Synthesis of [2]BF4.  The title compound was prepared by adding HBF4▪Et2O (52% w/w in Et2O, 

58 mg, 0.36 mmol) to a solution of 1 (200 mg, 0.36 mmol) in Et2O (10mL) at ambient 

temperature.  The resulting mixture which turned rapidly from colourless to bright yellow was 

stirred for another hour before being brought to dryness.  The yellow residue was washed with 

Et2O (2 x 10 mL) to afford [2]BF4 as a yellow solid (214 mg, 0.35 mmol, 95% yield).  Single 

crystals suitable for XRD analysis were obtained by slow diffusion of pentane to a CH2Cl2 

solution of [2]BF4 at room temperature.  1H NMR (CD3CN, 499.29 MHz) δ 8.78 (d, J = 9.1 Hz, 

2H, Ar-H), 8.40 (ddd, J = 9.5, 6.6, 1.3 Hz, 2H, Ar-H), 7.95 (dd, J = 8.9, 1.2 Hz, 2H, Ar-H), 7.77-

7.85 (m, 4H, Ar-H), 7.47 (d, J = 8.0 Hz, 2H, Ar-H), 6.89 (s, 4H, Ar-H), 5.05 (s, 3H, -NCH3), 

2.34 (s, 6H, ArCH3), 2.13 (s, 12H, ArCH3).  11B{1H} NMR (CD3CN, 128.36 MHz) δ 73.56 (br, 

s), -0.97 (s, BF4).  13C{1H} NMR (CD3CN, 125.76 MHz) δ 162.35 (s), 149.15 (br, s), 142.69 (s), 

142.43 (br, s), 141.86 (s), 140.54 (s), 139.76 (s), 137.36 (s), 136.53 (s), 130.96 (s), 130.70 (s), 

129.33 (s), 128.96 (s), 126.94 (s), 119.54 (s), 29.81 (s), 23.79 (s), 21.28 (s).  HRMS (ESI+): [M-

BF4]+ C38H37NB calc. 518.3014 m/z, found 518.2995 m/z. 

 

Generation of [1-F]K.  The title compound was prepared and characterized by multinuclear 

NMR spectroscopy in situ by addition of KF to a solution of 1 in d6- DMSO. 1H NMR (d6- 



DMSO, 500.13 MHz) δ 7.51 (dd, J = 7.7, 1.4 Hz, 2H, Ar-H), 7.21 (ddd, J = 8.9, 6.8, 1.5 Hz, 2H, 

Ar-H), 7.02 (d, J = 8.3 Hz, 2H, Ar-H), 6.91 (td, J = 7.6, 0.7 Hz, 2H, Ar-H), 6.86-7.40 (br, s, 1H, 

Ar-H), 6.68 (br, s, 3H, Ar-H), 6.32 (s, 4H, Ar-H), 5.75 (s, 1H, Ar3COH), 3.39 (s, 3H, -NCH3), 

2.04 (s, 6H, ArCH3), 1.75 (s, 12H, ArCH3).  11B{1H} NMR (d6- DMSO, 128.40 MHz) δ 0.52 (s, 

Ar3BF).  13C{1H} NMR (d6- DMSO, 125.76 MHz) δ 155.46 (br, s), 142.44 (s), 140.63 (s), 

139.84 (s), 132.12 (s), 132.07 (s), 130.85 (s), 129.98 (s), 127.76 (s), 127.11 (s), 126.98 (s), 

123.39 (s), 119.49 (s), 111.77 (s), 71.89 (s), 33.10 (s), 24.79 (s), 24.76 (s), 20.51 (s).  19F{1H} 

NMR (d6- DMSO, 469.81 MHz) δ -174.90 (s, Ar3BF).  HRMS (ESI-): [M-K]- C38H38BFNO calc. 

554.3025 m/z, found 554.3039 m/z. 

 

Synthesis of 2-F. The title compound was prepared by addition of TBAF trihydrate (31.5 mg, 

0.1 mmol) into a CH2Cl2 solution of [2]BF4 (60.5 mg, 0.1 mmol).  During the reaction an orange 

solid gradually formed.  Upon completion, the precipitated solid was collected, washed with 

Et2O (5 mL) to afford 2-F as an orange powder. (49.8mg ,93%).  1H NMR (d6- DMSO, 500.13 

MHz) δ 8.80 (d, J = 9.2 Hz, 2H, Ar-H), 8.41 (t, J = 7.7 Hz, 2H, Ar-H), 8.11 (d, J = 8.6 Hz, 2H, 

Ar-H), 7.94 (t, J = 7.6 Hz, 2H, Ar-H), 7.81-8.01 (br, s, 1H, Ar-H), 7.19 (br, s, 3H, Ar-H), 6.46 (s, 

4H, Ar-H), 4.87 (s, 3H, -NCH3), 2.11 (s, 6H, ArCH3), 1.95 (s, 12H, ArCH3).  11B{1H} NMR (d6- 

DMSO, 128.40 MHz) δ 0.46 (s, Ar3BF), -1.31 (s, BF4).  13C{1H} NMR (d6- DMSO, 125.76 MHz) 

δ 163.30 (s), 154.33 (br, s), 141.20 (s), 140.71 (s), 138.08 (s), 133.29 (br, s), 130.55 (s), 129.99 

(s), 128.04 (s), 127.72 (s), 127.39 (s), 127.18 (s), 125.54 (s), 119.03 (s), 116.13 (s), 38.67 (s), 

24.88 (s), 24.85 (s), 20.54 (s).  19F{1H} NMR (d6- DMSO, 469.81 MHz) δ -148.32 (s, BF4), -

175.70 (s, Ar3BF). 
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