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S1. 1H, 13C and 11B NMR spectra of new compounds  
 

 
1 H NMR spectrum (CDCl3, 300 MHz) of compound 1a 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 1a 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 1a 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 2a 

 

13C NMR spectrum (CDCl3, 75 MHz) of compound 2a 

2a 

2a 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 2a 

 

 

 

 

 

 

 

 

 

 

 

 

  

2a 



 6 

 
1 H NMR spectrum (CDCl3, 300 MHz) of compound 2b 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 2b 

 

2b 

2b 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 2b 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2b 



 8 

 
1 H NMR spectrum (CDCl3, 300 MHz) of compound 2c 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 2c 

 

2c 

2c 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 2c 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2c 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 2d 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 2d 

2d 

2d 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 2d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2d 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 2e 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 2e 

 

2e 

2e 
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19F{1H} NMR (CDCl3, 282 MHz) of compound 2e 

 

 
11B{1H} NMR (CDCl3, 96 MHz) of compound 2e 

2e 

2e 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 3a 

 

13C NMR spectrum (CDCl3, 75 MHz) of compound 3a 

3a 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 3a 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 4a 

 

13C NMR spectrum (CDCl3, 75 MHz) of compound 4a 

4a 

4a 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 4a 

 

 

 

 

 

 

 

 

 

 

 

 

  

4a 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 4b 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 4b 

4b 

4b 



 19 

 
11B{1H} NMR (CDCl3, 96 MHz) of compound 4b 

 
 
 
 
 
 
  

4b 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 4c 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 4c 

4c 

4c 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 4c 

 
 

 

 

 

 

 

 

 

 

 

  

4c 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 4d 

 
13C NMR spectrum (CDCl3, 101 MHz) of compound 4d 

4d 

4d 
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11B{1H} NMR (CDCl3, 96 MHz) of compound 4d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

4d 
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1 H NMR spectrum (CDCl3, 300 MHz) of compound 4e 

 
13C NMR spectrum (CDCl3, 75 MHz) of compound 4e 

4e 

4e 
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19F{1H} NMR (CDCl3, 282 MHz) of compound 4e 

 
11B{1H} NMR (CDCl3, 96 MHz) of compound 4e 

  

4e 

4e 
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S2. Rheometry of gels in cyclohexane and ethyl myristate 
 

Frequency dependent experiment with gel in toluene with 4a at a strain of 5%.  

 

 

2a cyclohexane 

 
 
4b Cyclohexane 

 
 
 
 
 
 
 
 
 
 
 

1a Ethyl Myristate 

 
 
2a Ethyl Myristate 
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3a Ethyl Myristate 

 
 
2b Ethyl Myristate 

 
 
4a Ethyl Myristate 

 
 
 
 

4b Ethyl Myristate 

 
 
2c Ethyl Myristate 

 
 
4c Ethyl Myristate 
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S3. SEM images of xerogel samples (x10 000), bar = 1 µm 
All xerogels were obtained from freeze-drying of toluene-based gels. 

1a 

 

 

3a 

 

 

2b 

 

2a (x5000, bar = 5 µm) 

 

 

4a  

 

 

4b 
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2c 

 

 

 

4c 
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S4. SAXS Analysis 
 

SAXS analysis (Xerogel of toluene and cyclohexane-based gels with 4b) 

 

 

SAXS analysis (Xerogel of toluene-based gel with 3a) 
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SAXS analysis (Xerogel of toluene-based gel with 3a) 

 

 

SAXS analysis (Xerogel of toluene-based gel with 4c) 

 

  

Xerogel from toluene (4c)
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S5. Hydrolysis experiments 

Example of water-sensitivity experiments (Organogelator 2a in toluene 12 mg mL-1). Immersed in 
water. See butyl2a.gif file for full experiment. 

 

 

Example of water-sensitivity experiments (Organogelator 2b in toluene 16 mg mL-1). Immersed in 
water. See oMebutyl2b.gif file for full experiment. 
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S6. Theoritical and computational part 
 

S6.1 - DFT geometric optimizations and levels of theory. 

Figure S6.1: Main torsion angle on the arylboronate alkylglucosides according to the aromatic ring (R1, 
R2, R3) substitution and the alkyl chain aglycones (R) (a: Car2-Car1-B-O4).  

 

Entry 
Functional and basis set 

combinations 
Torsion angle α (°) Distances B…H3C (Å) 

Ref. 
2b 2d 2b 2d 

1 LC-BOP/cc-pVTZ # -- 65.50 -- 2.965 [1] 

2 B3LYP / 6-311+G(d,p) 1.98 52.11 3.078  2.820 [2-5] 

3 B3LYP/cc-pVTZ 1.98 51.3 3.078 2.912 [6-8] 

4 M062X/cc-pVTZ 4.76 46.80 3.030 2.890 [9,10] 

5 ωB97XD/cc-pVTZ 2.57 54.99 3.066 2.815 [11,12] 

Table S6.1: Comparison between different levels of theory to describe conformational modifications 
of arylboronate of alkylglucosides from chosen parameters. (# used on aryl-1,3,2-dioxaborinane models). 

 

S6.2 – Characteristic geometric parameters of boronate function at ωB97XD/cc-pVTZ level 
of theory. 

 

 

 

 

 

 

 

Table S6.2.1: Dihedral angles and distances for different alkyl chains at the aglycone position. 

  

 

R aglycone Phenyl ring substituents 

R=  (n-Pr): 1, 

(n-Bu): 2, 

(n-Hex): 3, 

(n-Oct): 4. 

 R1 R2 R3 

a H H H 

b CH3 H H 

c H H OCH3 

d CH3 CH3 H 

e CF3 H H 

 

     
Entry Figure S1 / alkyl chains (R) 1a 2a 3a 4a 

A1 Torsion α (°) 2.63 2.58 2.45 2.64 

A2 
Distance (Å) 

covalent 
bonds 

B-Car1 1.561 1.561 1.560 1.561 

B-O4 1.369 1.369 1.369 1.369 

B-O6 1.369 1.369 1.369 1.369 
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Entry Figure S1 / butyl chain 2a 2b 2c 2d 2e 

A1 Torsion α (°) 2.58 2.57 2.68 54.99 52.31 

A2 
Distance (Å) 

covalent 
bonds 

B-Car1 1.561 1.566 1.554 1.570 1.574 

B-O4 1.369 1.369 1.371 1.369 1.362 

B-O6 1.369 1.372 1.37& 1.368 1.365 

A3 

Distance (Å) 
non-

covalent 
interactions 

B..F1 -- -- -- -- 2.767 

B..H1 -- 3.051 -- 2.833 -- 

B..H2 -- --   2.801 -- 

Table S6.2.2: Dihedral angles and distances for different substituents (R1, R2, R3) on the arylboronate 
butylglucosides. 

 

Entry Figure S1 / octyl chain 4a 4b 4c 4d 4e 

A1 Torsion α (°) 2.64 2.59 2.39 54.47 52.2 

A2 
Distance (Å) 

covalent 
bonds 

B-Car1 1.561 1.566 1.554 1.570 1.574 

B-O4 1.369 1.369 1.371 1.369 1.362 

B-O6 1.369 1.372 1.371 1.368 1.365 

A3 
Distance (Å) 
non-covalent 
interactions 

B..F1 -- -- -- -- 2.837 

B..H1 -- 3.044 -- 2.834 -- 

B..H2 -- -- -- 2.811 -- 

Table S6.2.3: Dihedral angles and distances for different substituents (R1, R2, R3) on the arylboronate 
octylglucosides. 

 

S6.3 – Molecular orbitals of arylboronates: energy levels and representations. 

In order to describe electronic effects, we compared electronic structures for all arylboronates 
alkylglucosides (compounds: Cp) extracting energy levels of molecular orbitals (MO, Tables S6.3.1, S6.3.2, S6.3.3) 
and visualizing representations of frontier molecular orbitals (Figures S6.3.1, S6.3.2, S6.3.3) as presented here 
at the selected level of theory wB97XD/cc-pVTZ.  
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Table S6.3.1: Molecular orbital energy levels for different alkyl chains at the aglycone position. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S6.3.1: Representations of the frontier molecular orbitals for phenylboronates of glucosides 
with different alkyl chains at the aglycone position. 

  

MO / Cp 1a 2a 3a 4a 
LUMO+5 3.2552 3.2509 3.2343 3.1834 
LUMO+4 3.0588 3.0522 3.0201 3.0016 
LUMO+3 2.8599 2.8525 2.8424 2.8411 
LUMO+2 2.8324 2.8280 2.8291 2.8286 
LUMO+1 1.9124 1.9137 1.9156 1.9164 
LUMO 1.1491 1.1507 1.1529 1.1537 
HOMO -8.7653 -8.7631 -8.7615 -8.7606 
HOMO+1 -8.7832 -8.7816 -8.7797 -8.7791 
HOMO+2 -9.4943 -9.4894 -9.4845 -9.4831 
HOMO+3 -10.0505 -10.0461 -10.0413 -10.0390 
HOMO+4 -10.2151 -10.2050 -10.1960 -10.1917 
HOMO+5 -10.2798 -10.2769 -10.2736 -10.2725 

MO/Cp 1a 2a 3a 4a 

LUMO 

    

HOMO 
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Table S6.3.2: Molecular orbital energy levels for a n-butyl chain with different substituents (R1, R2, 
R3).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S6.3.2: Representations of the frontier molecular orbitals for arylboronates butylglucosides 
with different aryl substituents (R1, R2, R3). 

  

MO / Cp 2a 2b 2c 2d 2e 
LUMO+5 3.2509 3.2117 3.2865 3.0204 3.1586 
LUMO+4 3.0522 3.0386 3.0865 2.9801 3.0098 
LUMO+3 2.8525 2.8408 2.8890 2.8299 2.8414 
LUMO+2 2.8280 2.8136 2.8596 2.7170 2.7848 
LUMO+1 1.9137 2.0648 1.8977 2.1537 1.3393 
LUMO 1.1507 1.1511 1.4617 1.4245 0.9211 
HOMO -8.7631 -8.4088 -7.9315 -8.2629 -9.2146 
HOMO+1 -8.7816 -8.6866 -8.8243 -8.4458 -9.3223 
HOMO+2 -9.4894 -9.4929 -9.4355 -9.5098 -9.5013 
HOMO+3 -10.0461 -10.0728 -10.0026 -10.0662 -10.0205 
HOMO+4 -10.2050 -10.2094 -10.1609 -10.2118 -10.2238 
HOMO+5 -10.2769 -10.2679 -10.1900 -10.2502 -10.3811 

MO/Cp 2a 2b 2c 2d 2e 

LUMO 

     

HOMO 
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Table S6.3.3: Molecular orbital energy levels for a n-octyl chain with different aryl substituents (R1, 
R2, R3). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S3.3: Representations of the frontier molecular orbitals for arylboronates octylglucosides with 
different aryl substituents (R1, R2, R3). 

  

MO / Cp 4a 4b 4c 4d 4e 
LUMO+5 3.1834 3.1788 3.2133 3.0030 3.1254 
LUMO+4 3.0016 2.9894 3.0316 2.9633 2.9766 
LUMO+3 2.8411 2.8291 2.8852 2.8199 2.8305 
LUMO+2 2.8286 2.8169 2.8544 2.7224 2.7869 
LUMO+1 1.9165 2.0677 1.9048 2.1581 1.3412 
LUMO 1.1537 1.1554 1.4604 1.4196 0.9233 
HOMO -8.7607 -8.4055 -7.9312 -8.2605 -9.2124 
HOMO+1 -8.7792 -8.6834 -8.8197 -8.4436 -9.3198 
HOMO+2 -9.4831 -9.4869 -9.4238 -9.5030 -9.4951 
HOMO+3 -10.0390 -10.0657 -9.9846 -10.0594 -10.0143 
HOMO+4 -10.1917 -10.1972 -10.1454 -10.2004 -10.2105 
HOMO+5 -10.2725 -10.2643 -10.1846 -10.2431 -10.3756 

MO/Cp 4a 4b 4c 4d 4e 

LUMO 

     

HOMO 
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S7. Gelation data in Hansen space 
 

Graph were plotted following the methodology of Bouteiller et al. Soft Matter 2018, 14, 4805-4809. 
doi:10.1039/C8SM00562A.  

   

Gelation data in Hansen space for 2a    Gelation data in Hansen space for 4a 
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S8. 1H NMR at variable temperature 
 

S8.1. Variable temperature 1H NMR of gel in toluene-d8 with 2a (25°C, 30°C, 40°C, 50°C, 60°C, 70°C, 
80°C, from bottom to top).  
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S8.2. Variable temperature 1H NMR of gel in toluene-d8 with 3a (25°C, 30°C, 40°C, 50°C, 60°C, 70°C, 
80°C, from bottom to top).  
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S8.3. Variable temperature 1H NMR of gel in toluene-d8 with 4a (25°C, 30°C, 40°C, 50°C, 60°C, 70°C, 
80°C, from bottom to top).  
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