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EXPERIMENTAL DETAILS

General Details. All operations were performed under dry nitrogen atmosphere using

standard Schlenk techniques.  Toluene was distilled from sodium/benzophenone1 or
purified by sequential elution over activated alumina and copper catalyst (R3-11)

columns,2 followed by storage under dry argon.  Dichloromethane and acetonitrile were
distilled from calcium hydride or eluted over activated alumina columns, and stored

under dry argon.  [Bi(NMe2)3],
3
 [Bi(OBut)3],

4 and [Sb(NEt2)3]5 were prepared using

previously reported procedures.  Tris(phenol)amines 1 and 2 were synthesized from the
established Mannich reaction of the corresponding phenol with p-formaldehyde and

hexamethylenetetramine.6,7  Chloroform-d1 and dichloromethane-d2 were purchased from
Aldrich Chemical Co., Inc. (Gillingham, United Kingdom) and distilled from calcium

hydride prior to use.  The 1H and 13C NMR spectra were acquired using a Bruker

Advance 300 spectrometer and referenced to the protio impurities of the solvents as
internal standards.  Elemental analysis and molecular structures were obtained through

the University of Bath departmental facilities.  We regret that accurate microanalysis for
4, (4)2⋅C7H8, and 5 could not be obtained.  Mass spectra of 4 and 5 were obtained to

supplement the characterization of the complexes.  Mass spectra were acquired from the
EPSRC National Mass Spectrometry Service Center, Swansea, United Kingdom.

Crystallography data were collected on a Nonius KappaCCD area detector diffractometer
using Mo-Kα radiation (λ = 0.71073 Å), and all structures were solved by direct methods

and refined on all F2 data using the SHELXL-97 suite of programs hydrogen atoms, with

the exception of those involved in hydrogen bonding, were included in idealized

positions and refined using the riding model.8

Synthesis of [Bi(OC6H2-{CH2}-2-Me-3,5)3N] (3)

A solution of [Bi(OBut)3] (0.54 g, 1.3 mmol) in

toluene was stirred as 1 (0.53 g, 1.3 mmol) in toluene was
slowly added via cannula.  The orange solution was stirred

for 30 minutes and evacuated to dryness affording an
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orange powder that decomposes in solution (0.65 g, 82%)  Anal. Calcd for C27H30NO3Bi:

C, 51.8; H, 4.83; N, 2.24.  Found: C, 51.6; H, 4.89; N, 2.21. (HRMS): Calcd: 625.2024,
Found: 625.2026.  1H NMR (CD2Cl2, 25°C): δ 6.88, 6.53 (s, br., 6H, aromatics); 4.30 (s,

br., 6H, CH2); 2.21, 2.16 (s, br., 18H, CH3).  Attempts to obtain 13C NMR were

unsuccessful due to the instability of 3 in solution.

Synthesis of [Bi(OC6H2-{CH2}-2-But-3,5)3N] (4)

A sample of [Bi(OBut)3] (0.65 g, 1.5 mmol) was

dissolved in dichloromethane (10 mL).  This solution was

stirred as a solution of 2 (1.02 g, 1.5 mmol) in
dichloromethane (10 mL) was slowly added via cannula.

The orange solution was stirred for 8 hours and evacuated to dryness affording an orange
powder that was pure by 1H NMR analysis (1.22 g, 92%). (HRMS): Calcd: 877.4841,

Found: 877.4836.   1H NMR (CDCl3, 25°C): δ 7.51, 6.67 (d, 6H, 2.5 Hz, aromatics); 4.34

(s, br., 6H, CH2); 1.42, 1.28 (s, 54H, CMe3).  13C NMR (CDCl3, 25°C): δ 154.4 (Bi-O-C);

140.6, 139.8, 125.2, 125.0, 122.3 (aromatics); 60.0 (CH2); 34.7, 34.0 (CMe3); 31.9, 30.1

(CMe3).

Synthesis of [Bi(OC6H2-{CH2}-2-But-3,5)3N]2·[C7H8] (4)2·(C7H8)

A sample of [Bi(NMe2)3] (0.49 g, 1.4 mmol in toluene (10

mL) was stirred as a solution of 2 (0.96 g, 1.4 mmol) in
toluene (10 mL) was added via cannula.  The orange

solution was stirred for 8 hours and evacuated to dryness

affording an orange powder. Recrystallization of the crude
material from dichloromethane/acetonitrile produced

orange crystals of 4 suitable for X-ray analysis (0.65 g,
52%).  1H NMR (CDCl3, 25°C): δ 7.45, (d, 6H, 2.5 Hz,

aromatics); 7.30-7.25, 7.20-7.14, (m, 5H toluene); 6.96,

(d, 6H, 2.5 Hz, aromatics); 4.34 (s, br., 12H, CH2); 2.37 (s, 3H, toluene); 1.42, 1.28 (s,
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54H, CMe3).  13C NMR (CDCl3, 25°C): δ 154.4 (Bi-O-C); 140.6, 139.8, 125.2, 125.0,

122.3 (aromatics); 60.0 (CH2); 34.7, 34.0 (CMe3); 31.9, 30.1 (CMe3). Crystal data for

[(4)2·(C7H8)] (C97H140Bi2N2O6):  M = 1848.07, 0.25 x 0.20 x 0.15 mm3, monoclinic, space
group C2/c (No. 15), a = 20.5340(2), b = 11.1350(1), c = 40.2690(4) Å, β = 90.3940(1)°,

V = 9207.13(15) Å3, Z = 4, Dc = 1.333 g/cm3, F000 = 3800, MoKα radiation, λ = 0.71073

Å,  T = 150(2)K, 2Θmax = 55.1º, 48999 reflections collected, 10382 unique (Rint = 0.0552).

Final GooF = 1.093, R1 = 0.0373, wR2 = 0.0875, R indices based on 9027 reflections

with I >2sigma(I) (refinement on F2), 702 parameters, 0 restraints, µ = 3.868 mm-1.

Absorption correction applied.  CCDC 295729.

Synthesis of [Sb(OC6H2-{CH2}-2-But-3,5)3N] (5)

A sample of [Sb(NEt2)3] (1.54 g, 4.55 mmol) was

dissolved in toluene (20 mL).  This solution was stirred as
a solution of 2 (3.06 g, 4.55 mmol) in toluene (20 mL)

was slowly added via cannula.  The yellow-green solution

was stirred for 8 hours and evacuated to dryness affording
a white powder that was pure by 1H NMR analysis (3.34 g, 92.8%).  A portion of the

product was recrystallized from dichloromethane/acetonitrile affording colorless crystals

of 5 suitable for X-ray analysis. MALDI (m/z): 791 (M+).  1H NMR (C6D6, 25°C):

δ 7.51, 6.67 (d, 2.5 Hz, 6H, aromatics); 3.49 (s, br., 6H, CH2) (s); 1.57 (s), 1.35 (s, 54H,

CMe3).  13C NMR (C6D6, 25°C): δ 156.0 (Sb-O-C); 140.6, 139.6, 125.3, 125.0, 122.1

(aromatics); 61.1 (CH2); 35.2, 34.3 (CM e3); 32.0, 30.3 (CM e3). Crystal data for 5
(C45H66NO3Sb):  M = 790.74, 0.25 x 0.17 x 0.15 mm3, triclinic, space group P-1 (No. 2), a

= 10.0320(1), b = 12.5450(1), c = 17.9630(2) Å, α = 88.1860(1), β = 83.7930(1), γ =

73.0340(1)°, V = 2149.61(4) Å3, Z = 2, Dc = 1.222 g/cm3, F000 = 836, MoKα radiation, λ

= 0.71073 Å, T = 150(2)K, 2θmax = 60.1º, 53041 reflections collected, 12476 unique (Rint

= 0.0288).  Final GooF = 1.040, R1 = 0.0238, wR2 = 0.0576, R indices based on 11790

reflections with I >2sigma(I) (refinement on F2), 496 parameters, 0 restraints, µ = 0.679

mm-1.  Absorption correction applied.  CCDC 608946.
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DETAILS OF DFT CALCULATIONS

Molecular and electronic structure calculations on C6H6, 6 , [6 · C6H6], and
[(6)2·C6H6] under D6h, C3, C3, and D3 symmetries, respectively, were performed using

density functional theory with the Gaussian 03 program.9 Geometry optimizations were
performed using the B3LYP functional10 along with the 6-31G* basis set for C, N, O and

H11 and the SDD energy-consistent pseudopotential basis set for Bi.12 Electronic

structures and single-point energies were determined for the optimised geometries at the
B3LYP level along with the 6-31++G** basis set for C, N, O and H and the SDD energy-

consistent pseudopotential basis set for Bi.
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