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1. General methods. 

Solvents were purified with an MB SPS-800 purification system. All solvent used for catalytic 
experiment were dried with CaH2 and distillated prior to use. CDCl3 was filtered through 
alumina and stored under argon over molecular sieves. All the other employed chemicals were 
purchased from commercial sources and used as received. Unless otherwise specified, 
reactions were carried out under argon atmosphere by employing standard Schlenk and 
vacuum-line techniques. 1H and 13C NMR spectra were recorded with a Bruker GPX (400 MHz) 

spectrometer. 1H NMR spectra were referenced to residual protiated solvent ( = 7.26 ppm 

for CDCl3). 13C NMR spectra were referenced to CDCl3 ( = 77.16 ppm). Abbreviations for signal 
couplings are: br, broad; s, singlet; d, doublet; t, triplet; q, quadruplet; hept, heptuplet; m, 
multiplet; dd, doublet of doublets; dt, triplet of doublets; td, doublet of triplets; tt, triplet of 
triplets; tdd, doublet of doublet of triplets. Coupling constants, J, were reported in hertz unit 
(Hz).  

 

2. Synthesis and characterization of 2-(dibromomethyl)benzonitrile (1). 

To a solution of 2-methylbenzonitrile (5.05 mL, 43 mmol) in CCl4 (50 mL) was added NBS (22.82 
g, 128 mmol) successively. The reaction mixture was heated at 80°C in the presence of light 
for 24 h and monitored by TLC. After that the solvent was evaporated and the residue was 
dissolved in EtOAc and extracted with saturated Na2S2O3. Organic layer was dried with 
Na2SO4, evaporated and purified by column chromatography on silica gel (petroleum 
ether/EtOAc  99:1 to 95:5) to give 1 as a white solid. NMR data match those reported in the 
literature.1 The white single crystals suitable for X-ray diffraction studies were obtained by 
slow evaporation from a mixture of solvents (DCM/petroleum ether). 

1H NMR (CDCl3, 400 MHz): δ 8.02 (d, J = 8.2 Hz, 1H), 7.69 (td, J = 7.8, 1.1 Hz, 1H), 7.59 (dd, J = 
7.8, 1.1 Hz, 1H), 7.43 (td, J = 7.8, 1.1 Hz, 1H), 7.98 (s, 1H) ppm. 



Figure S1. 1H NMR spectra of 1 (CDCl3, 400 MHz, 300 K). 

 

Figure S2. 1H NMR spectra of 1 - aromatic region (CDCl3, 400 MHz, 300 K). 

 

 

 

 



 

 

 

 

 

Figure S3. X-ray structure of 1 with bond length (Å). 

 

 

 

 

Figure S4. Molecular packing in the 1 crystal from X-ray diffraction analysis. 

 

 

 

 

 

 

 

 

Figure S5. Short halogen bond (Br···NC, 3.111 Å) between aliphatic and aromatic part in the 
crystal structure of 1. 



3. X-ray data of 1. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



4. Theoretical methods. 

The optimization using periodic boundary conditions were performed at the BP86-
D3/def2-TZVP level of theory. This geometry was used to analyze the energetic features 
of the adducts analyzed in this work, that were calculated at the PBE02-D33/def2-TZVP4 
level of theory using the fully optimized geometries. The Turbomole 7.7 program5 has 
been used for the optimizations and energetic calculations. The NBO analysis6 was 
performed using the NBO 7.0 program.7 Molecular electrostatic potential (MEP) 
surfaces have been computed at the same level of theory and represented using 0.001 
a.u. isovalue of electron density to map the electrostatic potential. The NCIplot 
analysis8 has been performed using the AIMAll program at the same level of theory.9 
For the NCIplot analysis, the following setting were used, S = 0.5, ρ cut-off = 0.04 a.u., 
color scale –0.035 ≤ sign(λ2)ρ ≤ –0.035 a.u. For the evaluation of the HB and HaBs 
energies using the QTAIM analysis, the equations proposed in the literature were 
used.10,11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. XYZ cartesian coordinates 
C   -1.050349 -1.425625  0.892267 

H   -2.119915 -1.300764  0.724412 

C   -0.328165 -2.376227  0.176833 

H   -0.838682 -3.000140 -0.557191 

C    1.044435 -2.532318  0.396210 

H    1.613380 -3.276716 -0.163116 

C    1.692635 -1.731029  1.336911 

H    2.762603 -1.851219  1.509343 

C    0.993051 -0.768263  2.070056 

C   -0.397918 -0.617247  1.840890 

C   -1.151745  0.352075  2.565735 

N   -1.755315  1.149234  3.166235 

C    1.675890  0.096791  3.081070 

H    0.993393  0.798796  3.569348 

Br   2.495070 -0.938935  4.544420 

Br   3.099002  1.212027  2.296101 

N    5.745711  2.591694  1.484535 

C    6.553357  1.885862  1.026223 

C    7.527313  1.015228  0.454920 

C    8.862060  1.096800  0.891498 

H    9.133286  1.822116  1.658254 

C    9.824139  0.253682  0.343330 

H   10.857117  0.320981  0.685192 

C    9.470500 -0.675588 -0.640684 

H   10.222473 -1.338025 -1.072434 

C    8.146742 -0.757378 -1.074517 

H    7.869184 -1.481220 -1.841563 

C    7.159414  0.076501 -0.541972 

C    5.737221 -0.001235 -0.998369 

H    5.087623  0.715627 -0.487063 

Br   4.925300 -1.767420 -0.671899 

Br   5.529271  0.383578 -2.920318 

C    0.397918  0.617247 -1.840890 

C    1.050349  1.425625 -0.892267 

H    2.119915  1.300764 -0.724412 

C    0.328165  2.376227 -0.176833 

H    0.838682  3.000140  0.557191 

C   -1.044435  2.532318 -0.396210 

H   -1.613380  3.276716  0.163116 

C   -1.692635  1.731029 -1.336911 

H   -2.762603  1.851219 -1.509343 

C   -0.993051  0.768263 -2.070056 

C    1.151745 -0.352075 -2.565735 

N    1.755315 -1.149234 -3.166235 

C   -1.675890 -0.096791 -3.081070 

H   -0.993393 -0.798796 -3.569348 

Br  -3.099002 -1.212027 -2.296101 

Br  -2.495070  0.938935 -4.544420 

N   -5.745711 -2.591694 -1.484535 

C   -6.553357 -1.885862 -1.026223 

C   -7.527313 -1.015228 -0.454920 

C   -8.862060 -1.096800 -0.891498 

H   -9.133286 -1.822116 -1.658254 

C   -9.824139 -0.253682 -0.343330 

H  -10.857117 -0.320981 -0.685192 

C   -9.470500  0.675588  0.640684 

H  -10.222473  1.338025  1.072434 

C   -8.146742  0.757378  1.074517 

H   -7.869184  1.481220  1.841563 

C   -7.159414 -0.076501  0.541972 

C   -5.737221  0.001235  0.998369 

H   -5.087623 -0.715627  0.487063 

Br  -5.529271 -0.383578  2.920318 

Br  -4.925300  1.767420  0.671899 
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