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S1. Materials, mechanochemical synthesis, and single-crystal growth

Differently substituted (para-H/-OCH3/-F/-C1/-Br) phenylboronic acids and the 4-
diazabicyclo[2.2.2]octane (DABCO) ligand were purchased from Aldrich. Three stoichiometric
equivalents of each phenylboronic acid and one equivalent of DABCO were taken and placed in a
ceramic motor at ambient condition (15-18 °C). The facile desolvation of water from
phenylboronic acids to form the corresponding phenylboroxines is a well-known process (ref no.
10f in the main manuscript). The mixture was gently ground by a pestle for 40-45 minutes without
any solvent dropping. The ground material of five phenylboroxine-DABCO adducts (p-H, p-OMe,
p-F, p-Cl, and p-Br) were crystallized further at various conditions (Table S1) to obtain suitable

single crystals for single-crystal X-ray diffraction analysis.


mailto:e-mail

Table S1. Single-crystal growth conditions for all five phenylboroxine-DABCO adducts (p-H, p-
OCH3, p-F, p-Cl, and p-Br)

Adduct Crystallization solvent Crystallization temperature
p-H toluene 70 °C (oven)
DCM 15-18 °C (RT)
p-OMe toluene 70 °C (oven)
p-F toluene 70 °C (oven)
DCM 15-18 °C (RT)
p-Cl toluene 70 °C (oven)
p-Br toluene 70 °C (oven)

S2. X-ray diffraction measurements and single-crystal structure determination

Powder X-ray diffraction measurements for all crystalline (bulk) adducts were measured on a
Bruker D8 Advance diffractometer with Cu Ka radiation. Diffractograms were collected at room

temperature from 5° to 55° (20).

For all adduct structures, single crystal X-ray diffraction (SCXRD) data were collected on a Rigaku
Oxford Diffraction SuperNova dual source (Cu at zero) diffractometer equipped with an Atlas
CCD detector using o scans and monochromated Cu Ka radiation (A = 1.54184 A), at room
temperature. Data reduction was performed with the CrysAlisPro software package.[!! The crystal
structures were solved by Intrinsic Phasing using the ShelXT program.l?l All structures were
refined by full-matrix least-squares on F? using the ShelXL 2018/3 program package,*! by means
of the Olex?2 interface.[*! All non-hydrogen atoms were refined anisotropically. All hydrogen atoms

were positioned geometrically and refined using a riding model.
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Figure S1. Overlay of experimental PXRD patterns of all five synthesized (bulk) adducts showing

sharp diffraction patterns and highly crystalline materials (red), and the simulated PXRD patterns,

based on the five crystal structures (blue). Small differences between experimental and simulated

PXRD patterns can be due to preferred crystallite (plate and needle-like morphology) orientation,

and solvent mask used (for p-F) during refinement, to account for diffuse solvent contribution in

solvent accessible voids.



Figure S2. Thermal ellipsoidal plots (drawn at the 50% probability level) of the asymmetric units
for all five crystalline adducts: (a-b) molecular crystals (p-H and p-OMe) and (c-e) polymeric
crystals (p-Cl, p-Cl, and p-Br). All hydrogen atoms and additional guest toluene molecules for p-
Cl and p-Br have been omitted for clarity.



Table S2. Crystal data and structure refinement parameters for the five crystalline adducts

Identification code p-H p-OMe p-F p-Cl p-Br
CCDC 2131638 2131639 2131640 2131641 2131642
Empirical formula C73Hg3BgNgOy C,7H33B3N,05 Cy4H,4B3F3N,05 CssHs6BsCIgN4Og | CssHssBsBrsN4Og
Formula weight 1383.89 513.98 477.88 1146.59 1413.35
Temperature/K 290(2) 290(2) 290(2) 290(2) 290(2)
Crystal system monoclinic monoclinic monoclinic triclinic triclinic
Space group P2,/c P2,/n C2/c P-1 P-1
a/A 16.2604(2) 11.81600(10) 34.9799(7) 7.4070(2) 7.40892(14)
b/A 32.0503(3) 12.7112(2) 7.38830(10) 19.9475(6) 20.3510(5)
c/A 30.5203(3) 18.3186(2) 19.5336(4) 20.9507(7) 21.2329(8)
a/° 90 90 90 66.186(3) 66.065(3)
p/e 103.2310(10) 100.2500(10) 94.675(2) 84.935(2) 85.056(2)
v/° 90 90 90 89.714(2) 89.7360(17)
Volume/A3 15483.5(3) 2707.46(6) 5031.51(16) 2819.29(16) 2913.66(15)
Z 8 4 8 2 2
Peate/gem 1.187 1.261 1.262 1.351 1.611
wmm-! 0.598 0.701 0.803 3.206 5.392
F(000) 5872.0 1088.0 1984.0 1188.0 1404.0
Crystal size/mm? 0.2 x0.13 x 0.04 0.18 x 0.14 x 0.05 | 0.22 x0.14x0.05 | 0.16 x 0.1 x0.04 | 0.18 x 0.12 x
0.04
Radiation CuKo (A=1.54184) | CuKa (A= CuKo (A= CuKa (A= CuKoa (A=
1.54184) 1.54184) 1.54184) 1.54184)

20 range for data
collection/®

5.584 to 147.752

8.284 to 147.812

5.07 to 147.458

5.172 to 147.834

7.826 to 147.638

Index ranges -20€h<20,-39<k | -14<h<14,-15< | -43<h<42,-9<k | -9<h<9,-24< | -9<h<9,-25<

<30,-37<1<37 k<15,-22<1<22 | <8,-24<1<24 k<24,-26<1< | k<25,-26<1<
26 26

Reflections collected 147597 26173 22728 51594 19520

Independent reflections 30886 [Riy = 5430 [Riye = 5026 [Riy = 11242 [Ryy = 19520 [Rjyy =2,
0.0672, Rgigma = 0.0272, Reigma = 0.0421, Reigma = 0.0582, Rgigma = Riigma = 0.0180]
0.0547] 0.0185] 0.0295] 0.0441]

Data/restraints/parameters | 30886/468/1947 5430/315/396 5026/0/316 11242/180/733 19520/270/734

Goodness-of-fit on F? 0.984 1.034 1.025 1.027 1.056

Final R indexes [I > 2o R;=0.0562, wR,= | R;=0.0534, wR, = | R; =0.0495, wR, = | R; =0.0632, R;=0.0818,

(D] 0.1340 0.1477 0.1391 wR, =0.1689 wR, =0.2383

Final R indexes [all data] | R;=0.1287, wR,= | R;=0.0716, wR, = | R; =0.0664, wR, = | R; =0.0904, R;=10.0918,
0.1820 0.1672 0.1553 wR, =0.1935 wR, =0.2492

Largest diff. peak/hole /e | 0.18/-0.17 0.29/-0.18 0.20/-0.19 0.94/-0.47 1.26/-0.42

A3

Flack parameter NA NA NA NA NA




S3. Computational details

All quantum mechanical calculations were performed at the B3LYP-D3/6-311+g (d,p) level using
Gaussian 16.51 The topological analysis of electron density (QTAIM) was performed using the
AIMALL suite (version 19.10.12)[%] and selected topological parameters, i.e. electron density (p),
Laplacian (V?p), local potential energy (Vy)/dissociation energy (DE), at the B-N bond critical

points, and electron delocalization index (DI) were calculated.

S4. CSD search: polymeric metal-free crystal structures containing B-N bonds

Search Overview

Search: search3

Date/Time done: Wed Dec 22 21:45:42 2021

Database(s): CSD version 5.42 updates (Feb 2021)
CSD version 5.42 (November 2020)

Restriction Info: No refcode restrictions applied

Filters: 3D coordinates determined No errors
No ions Only Single crystal structures
Only Organics

Percentage Completed: 100%

Number of Hits: 31

Single query used. Search found structures that:

match
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