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Experimental Section

General

All reagents and solvents were used as received unless otherwise stated. Reactions were carried out

under an atmosphere of anhydrous argon. Reactions were monitored by TLC on silica plates

(Merck, 0.25 mm) and visualized with UV light (254 nm). Melting points given are uncorrected.  

NMR Spectra were recorded on either a Bruker AMX 400 or AMX 500 spectrometer. Chemical

shifts reported are referenced to the residual solvent peak. NMR Solvents CD3CN and CDCl3 were

stored over 4 � molecular sieves.

Synthesis

Triscrown 2: An oven dried 2 L three-necked round-bottomed flask was equipped with a stirrer

bar, nitrogen inlet, addition funnel and condenser.  The flask was purged with argon for 10 min

and then charged with 300 mL of anhydrous DMF. Cesium carbonate (30.1 g, 92 mmol) was

added to the flask. The white suspension was stirred vigorously and heated to 100¡C. The addition

funnel was charged with a solution of 2,3,6,7,10,11-hexahydroxytriphenylene1 A (2.5 g, 7.7

mmol) and bistosylate2 B (15.8 g, 23 mmol) in 500 mL of anhydrous DMF. The solution was

added dropwise over 24 hours to the suspension. The suspension was heated under reflux for an

additional 6 days. Upon cooling down to ambient temperature, the suspension was filtered through

a celite pad. The residue was washed with CHCl3 (250 mL). The filtrate and CHCl3 wash was

concentrated under reduced pressure. The resulting dark tar was dissolved in CH2Cl2 (500 mL)

and washed with 10% w/v K2CO3(aq) (2 x 300 mL) and H2O (300 mL). The organic layer was

dried over MgSO4. The mixture was filtered, concentrated under reduced pressure, and dried to

afford a black tar. This tar was subjected to succesive silica gel column chromatography (eluent:

25/1 i-PrOH/CHCl3 to 4/1 i-PrOH/CHCl3) until pure crown was isolated to afford compound 2 as

an off-white solid. (1.03 g, 10 %). FABMS m/z = 1338 [M+]; 1H NMR (CDCl3, 400 MHz) d

3.87-3.94 (m, 36H) 4.03 (m, 12H) 4.15 (m, 12H) 4.39 (m, 12H) 6.85 (m, 12H), 7.80 (s, 6H);

13C NMR (CDCl3) d 69.3, 69.8, 70.0, 71.3, 71.3, 107.4, 114.1, 121.4, 123.8, 148.7, 148.9.
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Trimethyltrisammonium salt 3á3PF6: A mixture of 1,3,5-tris(4-formylphenyl)benzene3 C

(100 mg, 0.26 mmol) and p-methylbenzylamine (93 mg, 0.77mmol) in toluene (40 mL) was heated

under reflux overnight; the water produced was collected in a Dean-Stark apparatus. The solution

was allowed to cool to room temperature and the solvent evaporated off under reduced pressure to

give 1,3,5-tris[(4-tolyliminomethyl)phenyl]benzene as an off-white solid (170 mg, 95%). 1H

NMR (200 MHz, CDCl3): d = 2.36 (s, 9H), 4.84 (s, 6H), 7.16-7.30 (m, 12H), 7.76 (d, J = 8

Hz, 6H), 7.86 (d, J = 8 Hz, 6H), 7.93 (s, 3H), 8.45 (s, 6H). This solid was dissolved in distilled

THF (5 mL) and distilled MeOH (5 mL). NaBH4 (160 mg, 4.2 mmol) was added portionwise and

the reaction mixture was left to stir overnight. The reaction mixture was then treated with 5N

HCl(aq) until the pH < 1. The solution was concentrated in vacuo, and the residue was partitioned

between 2N NaOH(aq) (40 mL) and CH2Cl2 (40 mL). The aqueous layer was then extracted further

with CH2Cl2 (30 mL). The combined organic extracts were washed with H2O (30 mL) and then

dried (MgSO4). Filtration and solvent evaporation gave 1,3,5-tris[(4-tolylaminomethyl)-

phenyl]benzene (134 mg, 79 %) as a clear oil. 1H NMR (200 MHz, CDCl3): d = 2.35 (s, 9H),

3.82 (s, 6H), 3.86 (s, 6H), 7.15 (d, J = 8 Hz, 6H), 7.27 (d, J = 8 Hz, 6H), 7.45 (d, J = 8 Hz,

6H), 7. 65 (d, J = 8 Hz, 6H), 7.74 (s, 3H). This oil was refluxed in 12N HCl(aq) overnight. After

cooling, the reaction mixture was filtered and the residue washed with H2O (20 mL) and

CD3COCD3 (5 mL). The resulting white solid was dissolved in hot H2O (80 mL) and saturated

NH4PF6(aq) solution was added. The resulting suspension was extracted with CH3NO2 (2 x 50

mL). The combined extracts were washed with H2O (2 x 100 mL), dried (MgSO4), filtered and

solvent removed under reduced pressure to give the trisammonium salt 3á3PF6 as an off-white

solid (187 mg, 86%). 1H NMR (400 MHz, CD3CN): d = 2.36 (s, 9H), 4.23 (m, 6H), 4.29 (m,
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6H), 7.12 (br s, 6H), 7.28 (d, J = 8 Hz, 6H), 7.36 (d, J = 8 Hz, 6H), 7.57 (d, J = 8 Hz, 6H),

7.89 (d, J = 8 Hz, 6H), 7.95 (s, 3H); 13C NMR (100 MHz, CD3CN): d = 20.3, 51.0, 51.4,

125.3, 125.3, 127.9, 129.7, 130.0, 130.2, 130.8, 140.1, 141.5, 141.6; MS (FAB): m/z = 852

[(M-PF6-HPF6)+].
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1. p-Me-PhCH2NH2 / Toluene

2. NaBH4 / MeOH / THF

3. Conc. HCl(aq)

4. NH4PF6 / H2O

C 3á3PF6

Experimental Procedure for CD3SOCD3 Additions. A 7.5 mM solution of 1 and 3á3PF6

in 1:1 v/v CDCl3/CD3CN (500 mL) was prepared and successive 10 mL aliquots of CD3SOCD3

were added to this solution. After each addition an 1H NMR spectrum was recorded. The chemical

shifts reported are referenced to the residual solvent peak of CD3CN assigned as 1.94 ppm.
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Table 1. Crystal data and structure refinement for [1á2]3+
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Table 2. Atomic coordinates [ x 104], equivalent isotropic displacement parameters [�2 x 103] and

site occupancy factors for [1á2]3+ U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.
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Table 3. Bond Lengths [�] and angles [¡] for [1á2]3+
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Table 4 . Anisotropic displacement parameters [�2 x 103] for [1á2]3+. The anisotropic

displacement factor exponent takes the form: -2p2 [(ha*)2U11 + ... + 2hka*b*U12].
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Table 5 . Hydrogen coordinates ( x 104), isotropic displacement parameters (�2 x 103) and site

occupancy factors for [1á2]3+.
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