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General Methods. 
n-Hexane was distilled from sodium-benzophenone. All synthetic work was carried out 
under an inert argon atmosphere using standard Schlenk techniques. Mg(CH2SiMe3)2 was 
prepared from the Grignard reagent (Me3SiCH2)MgCl by manipulation of the Schlenk 
equilibrium via the dioxane precipitation method. The resultant off white solid was 
purified via sublimation at 175°C (10-2 torr) to furnish pure Mg(CH2SiMe3)2. 
Data for X-ray crystal structure determination were obtained with a Nonius Kappa CCD 
and a Bruker SMART 1K CCD diffractometer using graphite monochromated Mo-Kα 
radiation (λ = 0.71073 Å). Elemental analyses were carried out on a Perkin Elmer 2400 
elemental analyzer. Melting/decomposition points were measured with a Büchi Melting 
Point B-545 apparatus. Magnetization of solid [(TMP)6Na4{3,5-Mn2C6H3(Me)}], 3 was 
measured by using a SQUID magnetometer (MPMS-7, Quantum Design). The sample 
preparation was done under conditions of a strict inert atmosphere. The molar 
susceptibilities were corrected for underlying diamagnetism by using tabulated Pascal 
constants. The temperature dependent magnetic contribution of the glassholder was 
experimentally determined and subtracted from the measured susceptibility data. The 
routine JULIUS was used for spin Hamiltonian simulations of the data (C. Krebs, E. Bill, 
F. Birkelbach, V. Staemmler, unpublished results).  



Synthesis of [(TMP)6Na4{2,5-Mn2C6H3(Me)}], (3): To a suspension of BuNa (0.32 g, 4 

mmol) in dry n-hexane (45 mL), TMPH (1.2 mL, 6 mmol) was added and the resultant 

mixture allowed to stir at RT for 1h. Mn(CH2SiMe3)2 (0.46 g, 2 mmol) was added to give 

a yellow/orange solution. Toluene (0.22 mL, 1mmol) was added and the solution was 

heated to reflux for 30 minutes. The bright orange solution was allowed to cool to room 

temperature deposition a crop of yellow crystalline needles (0.51 g). Removal of the 

mother liquor via a canula and reduction of the solvent volume under vacuum allowed a 

second batch of product to be isolated as a yellow microcrystalline solid (0.26 g) Total 

yield 68%. Elemental analysis calcd (%) for C61H114Mn2N6Na4  (1133.42): C 64.64, N 

7.41, H 10.14; found: C 64.73, N 7.32, H 10.14. M.p. 185°C(decomp). 

 

Magnetic susceptibility data for polycrystalline samples of 3: 

 



Synthesis of [(TMP)6Na4{2,5-Mg2C6H3(Me)}], (4): Following the procedure for 3, 

Mg(CH2SiMe3)2 (0.6 g, 3 mmol) was added to a mixture of BuNa (0.48 g, 6 mmol) and 

TMPH (1.6 mL, 9.0 mmol) in n-hexane (20 mL). Then toluene (0.16 mL, 1.5 mmol) was 

added and the mixture was heated for 10 min to give a clear yellow solution. After 

cooling and filtering the solution was allowed to stand for 2 d. A crop of yellow needles 

(0.64 g, 39.8%) was obtained. 1H NMR (400 MHz, C6D6, 20°C, TMS): δ = 8.06 (s, 1H), 

7.57 (s, 2H), 2.14 (s, 3H), 1.92 (m, 2H), 1.68 (m, 4H), 1.53 (s, 12H), 1.52 (s, 12H), 1.42 

(s, 12H), 1.37 (s, 12H), 1.31 (s, 12H), 0.87 (s, 12H). Elemental analysis calcd (%) for 

C61H114Mg2N6Na4  (1072.19): C 68.33, N 7.82, H 10.72; found: C 68.33, N 7.74, H 

11.00. M.p. 185°C (decomp). 

 

 
1H NMR of 4 in C6D6: 

0.00.00.50.51.01.01.51.52.02.02.52.53.03.03.53.54.04.04.54.55.05.05.55.56.06.06.56.57.07.07.57.58.08.0  
 

 

 

 

 

 

 



Reaction of crystalline Na4Mn2(TMP)6(C7H6) (3) with I2: Iodine in THF (3.5 mL, 3.5 

mmol) was added to Na4Mn2(TMP)6(C7H6) (0.5 g, 0.44 mmol) suspended in 10 mL of n-

hexane. After stirring for 18 h, the mixture was quenched with saturated Na2SO4 solution 

(5 mL), saturated NH4Cl solution (5 mL), distilled water (15 mL) and n-hexane (15 mL). 

The crude bilayer was filtered through Celite into a separating funnel, with the aqueous 

layer subsequently discarded.  The organic layer was then washed with distilled water (15 

mL x 3), dried under anhydrous MgSO4 for 1 h and then filtered through Celite to 

produce a clear yellow solution. The solvent was then removed in vacuo and then 

dissolved in the minimum volume of n-hexane, which was purified by SiO2 column 

chromatography with pure petroleum ether as the eluant to give 3, 5-diiodotoluene (81.2 

mg). 

 
 

1H NMR of purified product (d6-benzene): 

 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm 
 
1H NMR (400 MHz, d6-benzene, TMS) δ (ppm): 7.76 (s, 1H), 7.08 (s, 2H), 1.55 (s, 3H). 

 

 

 

 

 

 



Reaction of a crude solution of Na4Mn2(TMP)6(C7H6) (3) with I2: Iodine in THF (2.8 

mL, 2.8 mmol) was added to a crude n-hexane solution of Na4Mn2(TMP)6(C7H6) (0.7 

mmol). After stirring for 18 h, the mixture was quenched with saturated Na2SO4 solution 

(5 mL), saturated NH4Cl solution (5 mL), distilled water (15 mL) and n-hexane (15 mL). 

The crude bilayer was filtered through Celite into a separating funnel, with the aqueous 

layer subsequently discarded.  The organic layer was then washed with distilled water (15 

mL x 3), dried under anhydrous MgSO4 for 1 h and then filtered through Celite to 

produce a clear yellow solution. The solvent was then removed in vacuo and then 

dissolved in the minimum volume of n-hexane, which was purified by SiO2 column 

chromatography with pure n-hexane as the eluant to give 3, 5-diiodotoluene (62.5 mg). 

 
1H NMR of purified product: 
 

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm 
1H NMR (400 MHz, d6-benzene, TMS) δ (ppm): 7.76 (s, 1H), 7.08 (s, 2H), 1.55 (s, 3H). 

 

 

 

 

 

 



Reaction of crystalline Na4Mg2(TMP)6(C7H6) (4) with I2: Iodine in THF (4.8 mL, 4.8 

mmol) was added to Na4Mg2(TMP)6(C7H6) (0.64g, 0.6 mmol) suspended in of n-hexane 

(10 mL). After stirring for 18 h, the mixture was quenched with saturated Na2SO4 

solution (5 mL), saturated NH4Cl solution (5 mL), distilled water (15 mL) and n-hexane 

(15 mL). The crude bilayer was filtered through Celite into a separating funnel, with the 

aqueous layer subsequently discarded.  The organic layer was then washed with distilled 

water (15 mL x 3), dried under anhydrous MgSO4 for 1 h and then filtered through Celite 

to produce a clear yellow solution. The solvent was then removed in vacuo and then 

dissolved in the minimum volume of n-hexane, which was purified by SiO2 column 

chromatography with pure n-hexane as the eluant to give 3, 5-diiodotoluene (62.5 mg). 
 

  
1H NMR of purified product: 
 
 
 
 

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm 
 1H NMR (400 MHz, d6-benzene, TMS) δ (ppm): 7.76 (s, 1H), 7.08 (s, 2H), 1.55 (s, 3H) 
 



Reaction of a crude solution of Na4Mg2(TMP)6(C7H6) (4) with I2: Iodine in THF (4.0 

mL, 4 mmol) was added to a crude n-hexane solution of Na4Mg2(TMP)6(C7H6) (0.5 

mmol). After stirring for 18 h, the mixture was quenched with saturated Na2SO4 solution 

(5 mL), saturated NH4Cl solution (5 mL), distilled water (15 mL) and n-hexane (15 mL). 

The crude bilayer was filtered through Celite into a separating funnel, with the aqueous 

layer subsequently discarded.  The organic layer was then washed with distilled water (15 

mL x 3), dried under anhydrous MgSO4 for 1 h and then filtered through Celite to 

produce a clear yellow solution. The solvent was then removed in vacuo and then 

dissolved in the minimum volume of n-hexane, which was purified by SiO2 column 

chromatography with pure n-hexane as the eluant to give 3, 5-diiodotoluene (94.4 mg). 

 

 
1H NMR of purified product: 

 

8 7 6 5 4 3 2 1 0 ppm 
 
1H NMR (400 MHz, d6-benzene, TMS) δ (ppm): 7.76 (s, 1H), 7.08 (s, 2H), 1.55 (s, 3H) 

 


