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Preparation of 1,3,5-Tribenzimidazolyl-2,4,6-trimethyl benzene (1)

Tridentate ligand 1 was prepared starting from mesitylene 2 in 5 steps (Scheme S1).

Synthetic details of 6 from 2 are reported in the following literature: Kolotuchin, S. V.,

Thiessen, P. A., Fenlon, E. E., Wilson, S. R., Loweth, Colin J., Zimmerman, S. C. Chem.

Eur. J. 1999, 5, 2537-2547.  

Preparation of 1 from 6

2,4,6-Trimethylbenzene-1,3,5-tricarboxylic acid 6 (2.5 g, 10 mmol) and 1,2-

diaminobenzene (3.7 g, 34 mmol) were added to polyphosphoric acid (30 mL), and the

mixture was stirred at 190 °C for 16 h.  The resulting gray solution was allowed to cool

down to 100 °C and then poured into ice with vigorous stirring.  The gray solid formed

was collected, then was neutralized by stirring in a saturated solution of sodium

bicarbonate overnight.  The raw solid product was collected and washed with water,

acetone, and chloroform, respectively.  The solid was dissolved in 1 N HCl (50 mL)

and filtered, and then the acidic solution was neutralized with 1 N NaOH.  The

precipitation was collected, washed with water and dried in vacuo, to obtain a light gray

solid of 3.02 g (yield 64.5%).  Mp > 240 °C.  1H NMR (500 MHz, DMSO-d6) δ

12.70 (s, 3 H), 7.69 (d, J = 7.7 Hz, 3H), 7.54 (d, J = 7.7 Hz, 3H), 7.24 (dd, J = 7.7, 7.7

Hz, 3H), 7.21 (dd, J = 7.7, 7.7 Hz, 3H), 1.88 (s, 9H). 13C NMR (125 MHz, DMSO-d6)

δ 150.6, 143.5, 138.5, 134.2, 130.6, 122.3, 121.3, 119.0, 111.3. IR (KBr) ν 3175, 3050,

1410, 1270, 740 cm-1. MS (FAB) m/z exact mass M+ 469.2164, C30H25N6 requires

469.2141.  
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Formation of Ag414·(OTf)4

  AgOTf (0.021 mmol, 5.4 mg) was added to CDCl3 and CD3OD (0.5 mL, 1/1, v/v)

solution of 1 (0.021 mmol, 10.0 mg) and the mixture was stand at room temperature for

5 min.  1H NMR spectrum showed the quantitative formation of the Ag414 complex.
1H NMR (500 MHz, CDCl3 and CD3OD, 1/1, v/v) δ 7.52 (d, J = 8.8 Hz, 12H), 7.23 (dd,

J = 8.8, 8.8 Hz, 12H), 7.09 (d, J = 8.8 Hz, 12H), 6.77 (dd, J = 8.8, 8.8 Hz, 12H), 1.87 (s,

36H).  13C NMR (125 MHz, CDCl3 and CD3OD, 1/1, v/v) δ 156.1, 145.9, 144.4,

137.5, 132.7, 127.5, 126.5, 124.1 (q, J = 316.6 Hz), 122.5, 115.8, 21.9. ESI-MS

(CH3OH) m/z = 818.4 [Ag414·(OTf)]3+, 1302.3 [Ag414·(OTf)2]2+.  

Formation of Ag312·(OTf)3

  AgOTf (0.021 mmol, 8.2 mg) was added to CDCl3 and CD3OD (0.5 mL, 1/1, v/v)

solution of 1 (0.021 mmol, 10.0 mg) and the mixture was stand at room temperature for

5 min.  1H NMR spectrum showed the quantitative formation of the Ag312 complex.
1H NMR (500 MHz, CDCl3 and CD3OD, 1/1, v/v) δ 8.09 (d, J = 8.8 Hz, 6H), 7.76 (d, J

= 8.8 Hz, 6H), 7.64 (dd, J = 8.8, 8.8 Hz, 6H), 7.57 (dd, J = 8.8, 8.8 Hz, 6H), 2.09 (s,

18H). 13C NMR (125 MHz, CDCl3 and CD3OD, 1/1, v/v) δ 154.8, 145.9, 145.0, 136.9,

132.5, 128.7, 124.1 (q, J = 316.6 Hz), 121.8, 116.9, 21.7. ESI-MS (CH3OH) m/z =

420.3 [Ag312]3+, 648.1 [Ag312·OH·H2O]2+, 705.0 [Ag312·(OTf)]2+, 1559.0

[Ag312·(OTf)2]+.  
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Figure S3. Comparison of 19F NMR spectra for silver complexes in CD3OD; (a)
Ag414·(OTf)4, (b) Ag312·(OTf)3, and (c) AgOTf.  The Chemical shifts were measured
as downfield shifts from C6F6 that was used as an internal standard.  


