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Supplementary Materials 

 

Supplementary figure 1s. Calculated atomic structures before (3), during (TS) and after (4) the rotation of the N atom around the bonds 
between the phenyl ring and the iminium carbon atom. Configurations 3 and 4 are local minima in the energy landscape, as pointed out in 
Figure 4 of the paper. TS is the transition state from 3 to 4. Top and side views are shown and a schematic metal surface is added in the side 
views. The conformational changes in the molecules during the reaction are largely localized to the region highlighted by the orange circle. This 
supports the assertion that the molecules need not to detach from the surface during the rotation. The calculated barrier for the gas phase 
reaction consequently also provides a reasonable estimate for the barrier of rotation for adsorbed molecules. 

Organic synthesis of the dialdehyde and the diimine 
 
General Conditions: Standard Schlenk and vacuum line techniques were employed using argon as the inert atmosphere for all 

manipulations of air- or moisture-sensitive compounds. Yields refer to isolated chromatographically and spectroscopically homogeneous 
materials. Commercially available starting materials were used without further purification. Solvents were dried according to standard 
procedures. Purification of the products was carried out by flash chromatography using Merck silica gel 60 (230-400 mesh). 1H and 13C 
NMR spectra were recorded at 400 and 100 MHz, respectively, using CDCl3 as the solvent and were reported in ppm downfield from TMS 
(δ = 0 ppm) for 1H NMR and relative to the central CDCl3 resonance (δ = 77.00 ppm) for 13C NMR. Mass spectra were obtained on a 
MALDI-TOF (Bruker Daltonics) instrument. 1,4-Diethynylbenzene was purchased from Aldrich and used without further purification. 3-t-
Butyl-5-iodosalicylaldehydei was synthesized as described in the litterature.ii

 
1,4-Bis((5-t-butyl-4-hydroxy-3-formylphenyl)ethynyl)benzene (Dialdehyde).  
A mixture of 3-t-butyl-5-iodosalicylaldehyde (200 mg, 0.66 mmol), CuI (6 mg, 0.03 mmol), and Pd(PPh3)2Cl2 (23 mg, 0.033 mmol) was 

stirred in for 1 hour under vacuum in a flame-dried Schlenk flask. A degassed solution of 1,4-diethynylbenzene (41 mg, 0.33 mmol) in a 
mixture of triethylamine (2 ml) and tetrahydrofuran (4 ml) was added and the mixture was stirred for 14 hours at 50 ºC under an argon 
atmosphere. The reaction mixture was poured into water (20 ml) and extracted with dichloromethane (3 x 15 ml). The combined organic 
phase was dried (MgSO4) and the solvent was removed in vacuo. The residue was purified by column chromatography (silica gel, 
dichloromethane, rf = 0.3) to yield 116 mg (74%) of the dialdehyde product as a brown solid after removal of the solvent. Mp 191-193 ºC, 1H 
NMR (400 MHz, CDCl3) δ 11.95 (s, 2H), 9.87 (s, 2H), 7.67 (d, J = 2.0 Hz, 2H), 7.61 (d, J = 2.0 Hz, 2H), 7.51 (s, 4H), 1.44 (s, 18 H), 13C 
NMR (100 MHz, CDCl3) δ 196.9 (2C), 161.6 (2C), 139.2 (2C), 137.2 (2C), 135.4 (2C), 131.6 (4C), 123.1 (2C), 120.7 (2C), 114.2 (2C), 90.5 
(2C), 88.2 (2C), 35.2 (6C), 29.3 (2C),  MS (MALDI-TOF) m/e calcd. for C32H30O4 (M+) 478.2, found 478.1. 

 
1,4-Bis((5-t-butyl-4-hydroxy-3-octyliminomethylphenyl)ethynyl)benzene (Diimine).  
A Schlenk flask containg molecular sieves (200 mg, 3 Å) and a magnetic stirrer bar was dried with a flame under vacuum. 1,4-Bis((5-t-

butyl-4-hydroxy-3-oxyphenyl)-ethynyl)benzene (73 mg, 0.15 mmol), octylamine (0.15 ml, 0.92 mmol), and a catalytic amount of sulphuric 
acid dissolved in dry dichloromethan (20 ml) were added and the reaction mixture was refluxed for 16 hours. The mixture was cooled to 



room temperature, filtered through a pad of celite®, poured into water (10 ml), and extracted with dichloromethane (3 x 10 ml). The 
combined organic layer was dried (MgSO4) and the solvent was removed in vacuo. The residue was purified by column chromatography 
(silica gel, 15 % EtOAc in pentane, rf = 0.25) to yield 78 mg (73%) of the diimine product as a reddish oil after removal of the solvent. 1H 
NMR (400 MHz, CDCl3) δ 8.28 (s, 2H), 7.50-7.47 (m, 6H), 7.32 (d, J = 2 Hz, 2H), 3.58 (t, J = 6.8 Hz, 4H), 1.72 (m, 4H), 1.46 (s, 18H), 
1.46-1.25 (m, 20 H), 0.90 (t, J = 6.8 Hz, 6H), 13C NMR (100 MHz, CDCl3) δ 164.7 (2C), 162.3 (2C), 138.4 (2C), 133.1 (2C), 132.8 (2C), 
131.5 (4C), 123.2 (2C), 118.6 (2C), 111.9 (2C), 91.8 (2C), 87.5 (2C), 59.3 (2C), 35.1 (2C), 32.1 (2C), 31.0 (2C), 29.5 (2C), 29.4 (8C), 27.4 
(2C), 22.9 (2C), 14.4 (2C); MS (MALDI-TOF) m/e calcd for C48H64N2O2 (M+) 700.5, found 700.3. 
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