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Experimental Section

7-Há2PF6

Triphenylphosphine (144 mg, 5.5 x 10-4 mol) was added to a solution of the (p-t-butylbenzyl
bromomethylbenzyl)ammonium hexafluorophosphate salt 3-HáPF6 (135 mg, 2.7 x 10-4 mol) and
formyl-DB24C8 5 (261 mg, 5.5 x 10-4 mol) in CH2Cl2 (2.7 ml) and this solution was left to stir
overnight. Et2O was added to the reaction mixture and the resulting white precipitate filtered and
washed with more Et2O. This solid was dissolved in MeCN and aqueous NH4PF6 was added.
The MeCN was then removed in vacuo and the resulting solid was collected and washed with
water. Further purification was carried out by flash chromatography (SiO2) with CH2Cl2/MeOH
(100:0, 99:1,..., 95:5), yielding the [2]rotaxane 7-Há2PF6 as a white solid  (234 mg, 52 %). 1H
NMR (400 MHz, CD3CN) d = 9.77 (s, 1H), 7.82-7.87 (m, 3H), 7.61-7.65 (m, 6H), 7.38-7.49 (m,
8H,), 7.18-7.25 (m, 4H), 7.10 (d, J = 8 Hz, 2H), 6.88 (d, J = 8 Hz, 2H), 6.81 (m, 2H), 6.67 (m,
2H), 6.61 (dd, J = 2.4, 8 Hz, 2H), 4.73 (m, 2H), 4.51 (m, 2H), 4.34 (d, J = 14.8 Hz, 2H), 4.07 (m,
4H), 3.91 (m, 4H), 3.50-3.85 (m, 16H), 1.19 (s, 9H); 13C NMR (100 MHz, CD3CN) d = 191.0,
152.7, 152.3, 148.0, 147.0, 135.3 (JPC = 3 Hz), 134.0 (JPC = 9.7 Hz), 132.9 (JPC = 3.8 Hz), 131.0
(JPC = 5.4 Hz), 130.3, 130.2 (JPC = 12.5 Hz), 129.7 (JPC = 3.3 Hz), 129.1, 128.6, 127.7 (JPC =
8.3 Hz), 126.3, 125.5, 121.2, 117.3 (JPC = 85.7 Hz), 112.1, 111.9, 110.0, 70.7, 70.6, 70.5, 70.0,
69.9, 69.8, 68.4, 68.1, 67.7, 67.6 52.2, 51.6, 34.2, 30.4, 29.3 (JPC = 48.2 Hz); MS (FAB) 1150.5
[M-PF6]+, 1004.5 [M-2PF6]+.

8-Há2PF6
Triphenylphosphine (392 mg, 1.5 mmol) was added to a solution of the 3,5-di-t-
butylbenzylbromomethylbenzyl)ammonium hexafluorophosphate salt 4-HáPF6 (410 mg, 7.5 x
10-4 mol) and formyl-BMP25C8 6 (534 mg, 1.1 mmol) in CH2Cl2 (7.5 mL) and the reaction was
then left to stir at room temperature overnight. Further CH2Cl2 was added and the solution
washed with saturated aqueous NH4PF6. The organic layer was collected and the solvent
removed. The resulting solid was purified by flash chromatography with CH2Cl2/MeOH (100:0,
99:1,...,90:0) and recrystallized from CH2Cl2/Et2O to yield the [2]rotaxane 8-Há2PF6 as a white
crystalline solid (98 mg, 10 %). 1H NMR (400 MHz, CD3CN) d = 9.82 (s, 1H), 7.83-7.87 (m,
5H), 7.59-7.66 (m, 6H), 7.45-7.50 (m, 7H), 7.31 (d, J = 2 Hz, 2H), 7.12 (d, J = 8 Hz, 2H), 7.05
(d, J = 2 Hz), 6.84-6.91 (m, 2H), 6.74 (t, J = 2 Hz, 1H), 6.59-6.67 (m, 4H), 4.43 (m, 2H), 4.37
(m, 2H), 4.36 (d, J = 14.8 Hz, 2H), 4.10-4.24 (m, 4H), 3.35-3.95 (m, 20H), 1.20 (s, 18H); 13C
NMR (100 MHz, CD3CN) d = 192.0, 160.4, 151.7, 146.0, 139.0, 135.4 (JPC = 3 Hz), 134.0 (JPC

= 9.7 Hz), 131.5 (JPC = 3.8 Hz), 131.0 (JPC = 5.4 Hz), 130.5, 130.3(JPC = 3.3 Hz), 130.1 (JPC =
12.5 Hz), 128.4 (JPC = 8.4 Hz), 124.0, 123.7, 121.5, 117.2 (JPC = 85.7 Hz), 112.0, 109.4, 108.3,
71.0, 70.2, 70.3, 69.0, 68.1, 67.8, 52.8, 51.7, 34.6, 30.5, 29.4 (JPC = 48.1 Hz); MS (FAB) 1206.4
[M-PF6]+, 1060.5 [M-2PF6]+.
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Cyclization of 8-Há2PF6

NaH (7 mg, 2.9 x 10-4 mol) was added to a solution of the 8-Há2PF6 (75 mg, 5.55 x 10-5 mol) and
the reaction was left to stir for 2 days at room temperature. The reaction mixture was then
neutralized with HCl (1N) and the product extracted into CH2Cl2. The solvent was removed in
vacuo and the resulting material was dissolved in MeCN and added to aqueous NH4PF6. Upon
removal of the MeCN and filtration of the resulting precipitate, 1H NMR spectroscopic analysis
revealed the presence of peaks corresponding to aldehydic protons and so the reaction mixture
was resubmitted to the above reaction conditions and purified as before. After the second anion
exchange the solid was dissolved in a small amount of CH2Cl2 and precipitated with Et2O. This
suspension was filtered and both the solid and liquid collected. The solid (50 %) was shown to
contain cyclic dimers (FAB-MS: 1709 [M-PF6]+, 2346 [M-2PF6]+) and a small amount of cyclic
trimers (FAB-MS: 2491 [M-2PF6]+, 2346 [M-3PF6]+). The Et2O fraction was purified by
precipitation with MeOH followed by flash chromatography on SiO2 with CH2Cl2/MeOH
(100:0, 99:1,..., 90:10), affording two products. The first product was shown to be the cyclic
dimer 10-H2á2PF6 (5 mg, 10 %). 1H NMR (CD3CN, 400 MHz) d = 7.82 (br s, 2H), 7.51 (t, J = 2
Hz, 1H), 7.39 (d, J = 2 Hz, 2H), 6.98 (AA' of AA'BB', J = 8 Hz, 2H), 6.92 (BB' of AA'BB', J = 8
Hz, 2H), 6.86-6.91 (m, 4H), 6.42-6.50 (m, 3H), 6.30 (d, J = 2 Hz, 2H), 4.51 (m, 2H), 4.35 (m,
2H), 3.98-4.12 (m, 6H), 3.74-3.79 (m, 2H), 3.42-3.70 (m, 16H), 1.24 (s, 18H); 13C NMR
(CD3CN, 100 MHz) d = 159.5, 151.7, 147.8, 146.7, 139.6, 138.1, 136.2, 130.7, 130.6, 129.9,
129.8, 129.3, 128.9, 124.2, 124.1, 121.6, 112.5, 108.1, 102.2, 70.8, 70.3, 69.7, 69.5, 68.1, 67.7,
53.2, 52.1, 34.6, 30.6; MS (FAB) 1562.6 [M-2PF6]+, 782.2 [M-2PF6]2+. The second product
that was eluted from the column was the linear monomer 9-HáPF6 (17 mg, 33 %). 1H NMR
(CD3CN, 400 MHz) d = 7.35 (t, J = 2 Hz, 1H), 7.21 (AA' of AA'BB', J = 8 Hz, 2H), 7.18 (BB'
of AA'BB', J = 8 Hz, 2H), 7.17 (d, J = 2 Hz, 2H), 6.91 (m, 2H), 6.86 (m, 2H), 6.60 (A of AB, J =
12 Hz, 1H), 6.54 (B of AB, J = 12 Hz, 1H), 6.44 (t, J = 2 Hz, 1H), 6.34 (d, J = 2 Hz, 2H), 4.04
(m, 4H), 3.94 (m, 4H), 3.70-3.74 (m, 8H), 3.55-3.62 (m, 12H), 1.34 (s, 18H); 13C NMR
(CD3CN, 100 MHz) d = 159.8, 150.8, 148.6, 147.8, 139.2, 138.5, 136.2, 130.4, 130.0, 129.1,
128.8, 128.4, 122.6, 121.2, 121.1 114.1, 107.9, 101.8, 70.5, 70.4, 69.4, 69.2, 68.2, 67.7, 52.9,
52.2, 34.5, 30.7; MS (FAB) 782.5 [M-PF6]+.
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Table 1. Crystal data and structure refinement for 7-Há2PF6
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Table 2. Atomic coordinates [ x 104], equivalent isotropic displacement parameters [�2 x 103] and
site occupancy factors for 7-Há2PF6. 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 7-Há2PF6.
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Table 4. Anisotropic displacement parameters [�2 x 103] for 7-Há2PF6. 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 7-Há2PF6.
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