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Synthesis and characterization of compounds 1 – 3.
Materials and general methods.  Compounds 1 – 3 were prepared under an argon atmosphere using standard Schlenk techniques.  Once formed, complexes 2 and 3 are air-stable and can be handled in air.  Zn(CH3)2  in toluene (Aldrich), formic acid (Fisher) and acetic acid (Fisher) were used as received.  1H and 13C NMR spectra were recorded on a Varian Unity plus 400 spectrometer (400 MHz) at room temperature with tetramethylsilane as the internal reference.  Elemental analyses were recorded by Atlantic Microlab, Inc, Norcross, GA.
[(PATH)ZnCH3] (1). To a solution of PATH-H (0.420 g, 1.87 mmol) in toluene (3 mL) was injected a solution of Zn(CH3)2 (1.13 mL, 2 M in toluene, 2.25 mmol).  The reaction mixture was stirred for 4 h and then filtered to give a white powder, which was washed with a small amount of cold diethyl ether and dried under vacuum to give 0.426 g (77 %) of 1.  Colorless crystals of 1 were obtained from neat toluene for the X-ray diffraction study.  1H NMR (CDCl3), (, ppm: -0.82 (s, 3H, Zn-CH3), 1.20 (s, 3H, CH3), 1.46 (s, 3H, CH3), 2.47 (d, J = 13.2 Hz, 1H, -CH2-), 2.62 (s, 3H, N-CH3), 2.69 (d, J = 13.2 Hz, 1H, -CH2-), 2.81 (m, 1H, -CH2CH2-), 3.00 (m, 2H, -CH2CH2-), 3.32 (m, 1H, -CH2CH2-), 7.22 (d, J((( = 7.6 Hz, H(), 7.33 (m, 1H, H(), 7.75 (ddd, J((( = 7.6 Hz, J((( = 8.0 Hz, J((( = 1.6 Hz, H(), 8.60 (d, J((( = 5.2 Hz, H(); 13C NMR (CDCl3), (, ppm: 32.8, 34.0, 35.4, 45.9, 48.6, 59.5, 74.3, 122.8, 124.2, 138.8, 149.0, 160.0, (Zn-CH3 not found). Anal. Calcd. for C13H22N2SZn, %: C, 51.40; H, 7.30; N, 9.22; Found, %: C, 51.52; H, 7.32; N, 9.22.

[(PATH)Zn(O2CH)] (2). To a solution of 1 (0.105 g, 0.35 mmol) in CH2Cl2 (10 mL) was injected HCO2H (0.018 g, 0.38 mmol). The resulting mixture was stirred under argon for 2 h at room temperature. The volume was reduced to ~ 3 mL, and layering with hexanes afforded a colorless crystalline solid after 2 days.  This solid was filtered and washed with cold diethyl ether, and then dried under vacuum to give 0.090 g (78 %) of 2. 1H NMR (CDCl3), (, ppm: 1.35 (s, 3H, CH3), 1.53 (s, 3H, CH3), 2.53 (d, J = 12.8 Hz, 1H, -CH2-), 2.76 (s, 3H, N-CH3), 2.76 (d, J =12.8 Hz, 1H, -CH2-), 2.95 (dd, J = 8.8 Hz, J = 8.8 Hz, 1H, -CH2CH2-), 3.13 (m, 2H, -CH2CH2-), 3.35 (dd, J = 8.8 Hz, J = 8.4 Hz, 1H, -CH2CH2-), 7.32 (d, J((( = 7.6 Hz, H(), 7.43 (m, 1H, H(), 7.87 (ddd, J((( = 7.6 Hz, J((( = 7.6 Hz, J((( = 2.0 Hz, H(), 8.44 (s, 1H, O2CH), 8.81 (d, J((( = 5.6 Hz, H(); 13C NMR (CDCl3), (, ppm: 32.6, 34.2, 35.4, 45.4, 48.0, 59.8, 74.2, 123.6, 125.0, 140.3, 150.3, 160.0, 168.7.  Anal. Calcd. for C13H21N2O2SZn, %: C, 46.64; H, 6.32; N, 8.37; Found, %: C, 46.70; H, 6.04; N, 8.39.

[Zn(PATH)(O2CCH3)] (3). To a solution of 1 (0.183 g, 0.61 mmol) in CH2Cl2 (20 mL) was injected CH3COOH (0.040 g, 0.67 mmol).  The resulting mixture was stirred under argon for 3 h at room temperature.  The volume was reduced to ~ 3 mL, and layering with hexanes afforded a colorless crystalline solid after 2 days.  This solid was filtered and washed with cold diethyl ether, and dried under vacuum to give 0.088 g (42 %) of 3.  1H NMR (CDCl3), (, ppm: 1.29 (s, 3H, CH3), 1.50 (s, 3H, CH3), 2.02 (s, 3H, -O2CCH3), 2.50 (d, J = 12.8 Hz, 1H, -CH2-), 2.70 (d, J = 12.8 Hz, 1H, -CH2-), 2.73 (s, 3H, N-CH3), 2.91 (m, 1H, -CH2CH2-), 3.07 (m, 1H, -CH2CH2-), 3.21 (m, 2H, -CH2CH2-), 7.29 (d, J((( = 7.6 Hz, H(), 7.40 (m, 1H, H(), 7.83 (ddd, J((( = 7.6 Hz, J((( = 7.6 Hz, J((( = 1.6 Hz, H(), 8.81 (m, H(); 13C NMR (CDCl3), (, ppm: 22.3, 32.7, 34.3, 35.4, 44.9, 47.9, 59.8, 74.4, 123.4, 124.8, 140.0, 150.3, 160.0, 180.0. Anal. Calcd. for C14H22N2O2SZn, %: C, 48.35; H, 6.38; N, 8.06; O, 9.20; Found, %: C, 48.25; H, 6.35; N, 7.85; O, 9.17.
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