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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 CaH; and distillated prior to use. CDCls 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
vacuume-line techniques. *H and *3C NMR spectra were recorded with a Bruker GPX (400 MHz)
spectrometer. 'H NMR spectra were referenced to residual protiated solvent (6= 7.26 ppm
for CDCl3). 3C NMR spectra were referenced to CDCl3 (6= 77.16 ppm). Abbreviations for signal
couplings are: br, broad; s, singlet; d, doublet; t, triplet; g, 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 CCls (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 Na;S.0s3. Organic layer was dried with
Na2S04, 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.! 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 (CDCls, 400 MHz): & 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.
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Figure S1. 'H NMR spectra of 1 (CDCls, 400 MHz, 300 K).
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Figure S2. 'H NMR spectra of 1 - aromatic region (CDCls, 400 MHz, 300 K).
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Figure $3. X-ray structure of 1 with bond length (A).
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Figure S4. Molecular packing in the 1 crystal from X-ray diffraction analysis.

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



3. X-ray data of 1.

X-ray crystallographic study

(CgHsBrzN); M =274.95. A suitable crystal for X-ray diffraction single crystal experiment (colourless prism, dimensions
= 0.170 x 0.120 x 0.090 mm) was selected and mounted with a cryoloop on the goniometer head of a D8 Venture
(Bruker-AXS) diffractometer equipped with a CMOS-PHOTONT70 detector, using Mo-K, radiation (A = 0.71073
A, multilayer monochromator) at T = 150(2) K. Crystal structure has been described in orthorhombic symmetry
and P n m a (I.T.#62) centric space group (Rin: = 0.0304). Cell parameters have been refined as follows: a =
13.7185(18), b = 7.2021(9), ¢ = 8.8003(12) A, V = 869.5(2) A®>. Number of formula unit Z is equal to 4 and
calculated density d and absorption coefficient y values are 2,100 g.cm™> and 9.254 mm™" respectively. Crystal
structure was solved by dual-space algorithm using SHELXT program [1], and then refined with full-matrix least-
squares methods based on F? (SHELXL program [2]). All non-Hydrogen atoms were refined with anisotropic atomic
displacement parameters. H atoms were finally included in their calculated positions and treated as riding on their
parent atom with constrained thermal parameters. A final refinement on F? with 1074 unique intensities and 64
parameters converged at wR(F?) = 0.0523 (Rr = 0.0238) for 883 observed reflections with | > 2a.

In the CHECKCIF procedure, no A-type, B-type and C-type meaningfull alerts has remained.

1. G. M. Sheldrick, Acta Cryst. 2015, A71, 3-8
2. Sheldrick G.M., Acta Cryst. C71 2015 3-8



Data collection strategy details

Software : BIS V6.2.15/2021-03-15 && APEX4 2022.10-0
Number of scans : 5

Total length of scans [*] : 291.00 (deg.)

Total exposition time [*] : 1 h 37 min.

[*] fast scan not included

1 Fast 2.0 1.00 34.0 180 180.0 0.0 0.0 0.0 54.7 150.0
2 Fast@ 2.0 1.00 34.0 180 180.0 0.0 0.0 180.0 54.7 150.0
3 Omega 20.0 1.00 34.0 97  97.0 0.1 2.7 144.0 -44.5 150.0
4 Omega 20.0 1.00 34.0 97 97.0 0.1 2.7 216.0 -44.5 150.0
5 Omega 20.0 1.00 34.0 97  97.0 0.1 2.7 0.0 -44.5 150.0

@: attenuated beam



Structural data

Crystal data

Empirical formula

Formula weight

Temperature

Radiation type

Wavelength

Crystal system, space group
Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Crystal color

Crystal description

C8H5BI‘2N

274.95 g/mol

150(2) K

Mo-Kaov

0.71073 4

orthorhombic, P nm a (I.T.#62)
a = 13.7185(18) 1

b =7.2021(9) &

c = 8.8003(12) 4

a =90 °

g =90 °

v =90 °
869.5(2) &°

4, 2.100 g.cm™®
9.254 mm !

520

0.170 x 0.120 x 0.090 mm
colourless
prism

Data collection and data reduction

Diffractometer

Detector

f range for data collection
(5inf/N)sax A

hmin, hmax

knin, Kpax

Lyins Llnax

Reflections collected / unique
Reflections [I > 20]

D8 Venture (Bruker-AXS)
CMOS-PHOTONTO

2.750 to 27.468°

0.649

-17, 17

-9, 8

-11, 11

7270 / 1074 [*R(int) = 0.0304]
883

Completeness to Opay 0.999

Absorption correction type multi-scan

Max. and min. transmission 0.435, 0.312
Refinement

Refinement method
H-atom treatment
Data / restraints / parameters
"Goodness-of-fit
Final R indices [(I > 20]
Final R indices [all data]
“Shelxl weighting scheme parameters
Dprin s DpPnax

Ry = ZlFa—(Fe)
- T SF2
in S

bs={zwﬁ—$ﬂF”

n—p
c _ 3 |Fo|—|Fe]
Ri==mr
don _ f S Iw(FR—F)? 12
WRy =\ STt

Full-matrix least-squares on F*
H-atom parameters constrained
1074 / 0 / 64

1.045

Ry = 0.0238, %wR; = 0.0523

°R; = 0.0316, “wR, = 0.0563

a = 0.0155, b = 1.6587

-0.604, 0.721 &.87°

‘w = 1./[0%(F2) + (aP)? + bP] with P = [2F2 + Max(F2,0)| /3



Fractional atomic coordinates, site occupancy (%) and equivalent isotropic displacement parameters (A?).

U(eq) is defined as one third of the trace of the orthogonalized Uj; tensor.

Atom x y z occ. U(eq) adp

Bri 0.20624(2) 0.53161(4)  0.49716(3) 1 0.03419(11) Uani
C1 0.2813(3) 0.750000 0.4390(4) 1 0.0270(8) Uani
H1 0.288738 0.749999 0.325936 1 0.032 Uiso
c2 0.3811(2) 0.750000 0.5090(4) 1 0.0220(6) Uani
C3 0.3941(3) 0.750000 0.6659(4) 1 0.0272(8) Uani
H3 0.338674 0.750000 0.730562 1 0.033 Uiso
C4 0.4862(3) 0.750000 0.7295(4) 1 0.0284(8) Uani
H4 0.493816 0.750000 0.836794 1 0.034 Uiso
C5 0.5675(3) 0.750000 0.6359(4) 1 0.0268(8) Uani
H5 0.630802 0.750000 0.679584 1 0.032 Uiso
cé 0.5572(3) 0.750000 0.4797(4) 1 0.0247(7)  Uani
H6 0.613112 0.750000 0.416034 1 0.030 Uiso
c7 0.4639(3) 0.750000 0.4161(4) 1 0.0202(7)  Uani
c8 0.4538(2) 0.750000 0.2527(4) 1 0.0234(7)  Uani
N9 0.4454(2) 0.750000 0.1235(3) 1 0.0310(7)  Uani



Anisotropic displacement parameters (AQ)

The anisotropic displacement factor exponent takes the form: —27r[h2a*2U11 + ...+ 2hka"b"Uyy]

Atom

Bri
Cc1
c2
c3
c4
C5
cé
Cc7
c8
N9

U11

O O O OO C O OO

.02691(15)
.0242(18)
.0218(15)
.0276 (18)
.036(2)

.0251(18)
.0213(16)
.0247 (17)
.0217 (16)
.0335(17)

U22

©C O O O OO C O C OO

.03073(16)
.035(2)
.0215(16)
.0324(19)
.031(2)
.0271(18)
.0272(18)
.0170(15)
.0229(17)
.0378(18)

U33

0191 (16)

.0282(18)
.0255(17)
.0188(15)
.0254(17)
.0218(15)

0.04492(17) -0
0.0221(16)
0.0226(15)
0.0215(16)
0.
0
0
0
0
0

OO OO C oo oo

U23

.00872(12)
.000
.000
.000
.000
.000
.000
.000
.000
.000

U13

0

.00188(12) -0.
.0056(14)
.0026(14)
.0058(14)
.0004(14)
.0051(14)
.0030(14)
.0031(13)
.0041(13)
.0048(13)

e slellelNeleleNeNe]

U12

00423(10)

.000
.000
.000
.000
.000
.000
.000
.000
.000



Bri
C1
C1
c2
c2
c3
c3
c4
c4
C5
C5
cé
Ccé
Cc7
c8

C1
Cc2
H1
C3
C7
C4
H3
C5
H4
Cé
H5
C7
H6
C8
N9

H - O O OO e

.948(2)
.501(5)
.0000
.393(5)
.401(5)
.381(5)
.9500
.385(5)
.9500
.383(5)
.9500
.396(5)
.9500
.445(5)
.143(4)

Bond length [A]



Symmetry transformations used

#1

c2
c2
Bri_#1
c2
Bri_#1
Bri
Cc3
Cc3
CcT7
Cc4
c4
c2
c3
Cc3
C5
cé
cé6
Cc4
C5
C5
CcT7
cé6
Cc6
c2
N9

c1
c1
C1
C1
c1
c1
c2
Cc2
c2
C3
c3
c3
c4
Cc4
c4
Ch
C5
C5
cé
cé
c6
c7
c7
c7
c8

x, -y-1/2, =z

- Bri_#1
- Bril
- Bri
- H1
- H1
- H1
- C7
- C1
- C1
- C2
- H3
- H3
- C5
- H4
- H4
- Cc4
- H5
- Hb
- C7
- H6
- H6
- C2
- C8
- C8
- C7

111.
111.
107.
108.
108.
108.
118
121.
120.
121.
119.
119.
119.
120.
120.
120
119.
119.
119.
120.
120.
120.
119.
120.
179.

Angles [°]

96(15)
96 (15)
66(16)
4
4
4

.3(3)

7(3)
0(3)
3(3)
4
4
7(3)
2
2

.6(3)

7
7
5(3)
3
3
6(3)
1(3)
2(3)
7(4)

to generate equivalent atoms:

+ T =

Lo,

2, 0] : (+x, -y+3/2, +z)



Torsion angles [°]

Bri_#1 - C1 - C2 - C3 = 60.50(15)
Bri -C1 - C2 - C3 = -60.50(15)
Bri_#1 - C1 - C2 - C7 = -119.50(15)
Bri - C1 - C2 - C7 = 119.50(15)
c7 - C2 - C3 - Cc4 = 0.000(1)
(3] - 2 -C3 - C4 = 180.000(1)
c2 - C3 - C4 - C5 = 0.000(1)
c3 - C4 - C5 - C6 = 0.000(1)
ca - C5 - C6 - C7 = 0.000(1)
C5 - C6 - C7 - Cc2 = 0.000(0)
c5 - C6 - Cc7 - C8 = 180.000(1)
c3 - C2 - Cc7 - Cé = 0.000(0)
C1 - C2 - C7 - C6 = 180.000(0)
c3 - C2 - C7 - C8 = 180.000(0)
c1 - C2 - C7 - C8 = 0.000(0)

Symmetry transformations used to generate equivalent atoms:

#1  x, -y-1/2, =z +T=10[0, 2, 0]: (+x, -y+3/2, +z)



Structure visualization
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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 PBE0%-D33/def2-TZVP*
level of theory using the fully optimized geometries. The Turbomole 7.7 program® has
been used for the optimizations and energetic calculations. The NBO analysis® was
performed using the NBO 7.0 program.” 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 NClplot
analysis® has been performed using the AIMAIl program at the same level of theory.®
For the NClplot analysis, the following setting were used, S = 0.5, p cut-off = 0.04 a.u.,
color scale —0.035 < sign(A2)p £ —0.035 a.u. For the evaluation of the HB and HaBs
energlitc)eic,1 using the QTAIM analysis, the equations proposed in the literature were
used.*”



5. XYZ cartesian coordinates
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