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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.  CDCl3 employed for the kinetic study of TB27C9

and 3áPF6 was filtered through a pad of basic alumina (Activity I, 200 mesh) prior to use.

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 Tubes were soaked in a 5 % Na2CO3 bath

for 12 h, rinsed with double distilled water and dried for 24 h in an oven prior to use.  NMR

Spectra were recorded on either a Bruker AC 360 MHz or AMX 400 spectrometer.  Chemical shifts

reported are referenced to the residual solvent peak.  Samples for microanalysis were dried under

high vacuum for 24 h prior to analysis (Quantitative Technologies, Inc., NJ).

Synthesis

Tribenzo[27]crown-9 (TB27C9): An oven dried 1 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 200 mL of distilled MeCN.  Cesium carbonate (9.77

g, 30.0 mmol) and cesium tosylate (0.365 g, 1.20 mmol) were added to the flask.  The white

suspension was stirred vigorously and heated under reflux.  The addition funnel was charged with

a solution of diol A (3.47 g, 12.0 mmol) and bistosylate B (7.10 g, 12.0 mmol) in 120 mL of

freshly distilled MeCN.  The solution was added dropwise over 5 h to the suspension.  The

suspension, which was pink in color, was heated under reflux for an additional 48 h.  Upon

cooling down to ambient temperature, the suspension was deep purple in color.  TLC (SiO2;

EtOAc/hexanes; 1/1; v/v) revealed no starting material.  The mixture was diluted with CH2Cl2 (150

mL), filtered, and the filtrate was concentrated under reduced pressure.  The resulting dark tar was

dissolved in CH2Cl2 (200 mL) and washed with 0.5 N KOH (H2O/MeOH; 60/40; v/v).  The

organic layer was washed with brine (200 mL) and dried over Na2SO4 for 2 h.  The mixture was
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filtered, concentrated under reduced pressure, and dried to afford 5.80 g of a dark purple solid.

Purification via filterpad of silica (180 g) by eluting with EtOAc/hexanes (1/1; v/v), followed by

CH2Cl2/EtOH (100/1; v/v) and concentration of the desired fractions, afforded 3.40 g of a yellow

solid.  Recrystallization of the solid from EtOH, followed by drying under high vacuum for 12 h,

afforded 2.82 g (45 %) of a white fibrous material which was shown to be the title compound.

M.p. 91-92 °C (lit.6 m.p. 91-92 °C); 1H NMR (400 MHz, CD3CN): d = 6.87-6.94 (m, 12H;

ArH), 4.08-4.12 (m, 12H; ArOCH2CH2), 3.81-3.85 (m, 12H; ArOCH2CH2); 13C NMR (100

MHz, CD3CN): d = 148.8, 122.3, 115.3, 70.7, 69.7; MS (FAB): m/z (%): 540 (100) [M]+.

Bis(3,5-dimethoxybenzyl)ammonium Hexafluorophosphate (3áPF6):  A 250 mL round-

bottomed flask was equipped with a heating block, stirrer bar, Dean-Stark trap, condenser and

nitrogen inlet.  To the flask was added 150 mL of toluene, 3.00 g (0.018 mol)

of 3,5-dimethoxybenzylamine and 3.00 g (0.018 mol) of 3,5-dimethoxybenzaldehyde.  The

resulting solution was heated under reflux for 36 h while removing water (~ 1 mL) though

azeotropic distillation.  The solution was concentrated by rotary evaporation and dried for 3 h under

high vacuum to afford 5.37 g of a yellow oil (94 %).  This oil was presumed to be the desired
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imine {1H NMR, 400 MHz, CDCl3 d 8.28 (N=CH)}.  To the yellow oil was added 70 mL of

anhydrous MeOH at ambient temperature.  The resulting solution was stirred vigorously under Ar

while sodium borohydride (3.22 g, 0.085 mol) was added carefully in portions at ambient

temperature.  The resulting suspension was stirred at ambient temperature for 48 h.  Aqueous HCl

(6 N) was added until the suspension was slightly acidic and the methanol was removed in vacuo.

CH2Cl2 (100 mL) was added to the mixture and the aqueous layer was extracted with an additional

100 mL of CH2Cl2.  The organic extracts were combined and washed with 1 N NaOH (aq) and

then dried over anhydrous sodium sulfate for 12 h.  The mixture was filtered, concentrated under

reduced pressure and dried under high vacuum to afford a white solid.  A solution of the resulting

amine was prepared by the addition of 150 mL of CH2Cl2.  Upon vigorous stirring, 16 mL of 6N

HCl was added dropwise to the solution.  A white precipitate appeared within 5 mins.  The mixture

was filtered, and the white solid was stirred in boiling water until a solution was obtained.

Ammonium hexafluorophosphate was added (5 g, 0.031 mol) as an aqueous solution.  A white

precipitate formed instantly, and the reaction mixture was stirred for another 2 h upon cooling to

ambient temperature.  The white solid was filtered, dried, and recrystallized from 1-propanol to

afford 5.89 g (75 %) of white crystalline flakes which were shown to be the title compound.

M.p. > 235 °C (decomp.); 1H NMR (400 MHz, CD3CN): d = 6.58 (d, J = 2 Hz, 4H; ArH),

6.54 (t, J = 2 Hz, 2H; ArH), 4.12 (s, 4H; ArCH2), 3.78 (s, 12H; OCH3); 13C NMR (100 MHz,

CD3CN): d = 162.2, 133.2, 108.7, 101.9, 56.1, 52.2; MS (FAB): m/z (%): 318 (25) [M-PF6]+;

C18H24F6NO4P (463.4): calcd C 46.66, H 5.22, N 3.02; found C 46.87, H 5.13, N 2.83.

Reference

(6) Kyba, E. P.; Helgeson, R. C.; Madan, K.; Gokel. G. W.; Tarnowski, T. L.; Moore, S. S.; Cram, D.

J. J. Am. Chem. Soc. 1977, 99, 2564-2571.
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Table 1. Crystal data and structure refinement for [TB27C9á2][PF6]
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Table 2. Atomic coordinates [ x 104], equivalent isotropic displacement parameters [�2 x 103] and

site occupancy factors for [TB27C9á2][PF6]. 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 [TB27C9á2][PF6].
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Table 4. Anisotropic displacement parameters [�2 x 103] for [TB27C9á2][PF6]. The anisotropic

displacement factor exponent takes the form: -2p2 [(ha*)2U11 + ... + 2hka*b*U12].



12

Table 5 . Hydrogen coordinates ( x 104), isotropic displacement parameters (�2 x 103) and site

occupancy factors for [TB27C9á2][PF6].
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