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Experimental Procedure
To a mixture of aldehyde (1 mmol) in 0.25mol/l aqueous sodium tetrafluoroborate solution (4 mL) and allyl bromide (2.0 mmol), metal powder (2 mmol) was added in one portion and the mixture was vigorously stirred until the metal powder was reacted. Ethyl acetate was added to the reaction mixture and the organic layer was separated. The aqueous phase was extracted with ethyl acetate. The organic extracts were combined and dried over anhydrous MgSO4, then was filtered and evaporated. The residue, for most of the aldehydes, afforded the corresponding homoallylic alcohols of sufficient purity without the need to further purification. If necessary, purification was performed by flash chromatography over silica gel using ethyl acetate/petroleum ether as eluent (Rf =0.2). The yields were determined by 1H NMR or GC-MS. The isolated yields were obtained after flash chromatography.
Spectroscopic Data

IR (Perkin-Elmer, 2000FTIR), 1H NMR (CD3Cl, 500MHz or 400MHz), 13C NMR (CDCl3, 125.7MHz or 100MHz) and MS-GC (HP5890 (II)/HP5972, EI) spectroscopic data for: 

1 1-Phenyl-3-buten-1-ol: (entry 1, Table 2) IR (NaCl, cm-1): 3383, 3075, 1641; 1H NMR (CDCl3, 500MHz, ppm): 2.40 (t, J=7.13, 6.59Hz, 2H), 2.91-2.94 (br, 1H), 4.57 (t, J=6.59Hz, 1H), 5.00-5.03 (m, 1H), 5.03-5.07 (m, 1H), 5.66-5.74 (m, 1H), 7.29-7.70 (m, 5H); 13C NMR (CDCl3, 125.7MHz, ppm): 43.64, 73.40, 117.94, 125.92, 127.41, 128.30, 134.55, 143.99. MS: m/z (%): 148 (M+). 
2 1-(4-methylphenyl-3-buten-1-ol:(entry 2, Table 2) IR (NaCl, cm-1): 3386, 3070, 1640; 1H NMR (CDCl3, 500MHz, ppm): 2.32 (s, 3H), 2.27-2.36 (br, 1H), 2.45 (q, J=6.41, 7.26Hz, 2H), 4.62 (t, J=6.41Hz, 1H), 5.07-5.08 (m, 1H), 5.09-5.12 (m, 1H), 5.71-5,79 (m, 1H), 7.12 (d, J=8.12 Hz, 2H), 7.19 (d, J=8.12 Hz, 2H); 13C NMR (CDCl3, 125.7MHz, ppm): 21.23, 43.80, 73.72, 118.17, 125.92, 129.15, 134.76, 137.18, 141.07. MS: m/z (%) 162 (M+).

3. 1-(4-chlorophenyl)-3-buten-1-ol: (entry 3, Table 2) IR (NaCl, cm-1): 3383, 3077, 1641; 1H NMR (CDCl3, 500MHz, ppm): 2.40 (t, J=6.58, 12.75 Hz, 2H), 3.05-3.15 (br, 1H), 4.58 (t, J=6.58Hz, 1H), 5.06-5.07 (m, 1H), 5.09 (m, 1H), 5.66-5.75 (m, 1H), 7.19 (d, J=8.23 Hz, 2H), and 7.26 (d, J=8.23 Hz, 2H); 13C NMR (CDCl3, 125.7MHz, ppm): 43.61, 72.69, 118.41, 127.30, 128.43, 133.01, 134.01, 142.37; MS: m/z (%) 182 (M+).

4 1-(3,4-methylenedioxyphenyl)-3-buten-1-ol: (entry 4, Table 2) IR (NaCl, cm-1): 3386, 3075, 1640; 1H NMR (CDCl3, 500MHz, ppm): 2.42 (t, J=6.36, 7.78Hz, 2H), 2.48-2.57 (br, 1H), 4.57 (t, J=6.36Hz, 1H), 5.07 (m, 1H), 5.09 (m, 1H), 5.70-5.78 (m, 1H), 5.89 (s, 2H), 6.70-6.76 (m, 2H), and 6.81 (s, 1H); 13C NMR (CDCl3, 125.7MHz, ppm): 43.79, 73.35, 101.00, 106.51, 108.06, 118.14, 119.31, 134.59, 138.17, 146.89, 147.74; MS: m/z (%)192 (M+)

5 1-(2-methoxyphenyl)-3-buten-1-ol: (entry 5, Table 2) IR (NaCl, cm-1): 3420, 3081, 1640; 1H NMR (CDCl3, 400MHz, ppm): 2.46 (m, 2H), 2.86-2.89 (br, 1H), 3.83 (s, 3H), 5.01-5.04 (q, 1H), 5.13 (m, 2H), 5.88 (m, 1H), 6.88 (q, 1H), 6.98(m, 1H), 7.26 (m, 1H), 7.38 (q, 1H).  13C NMR (CDCl3, 100MHz, ppm): 41.76, 55.07, 69.17, 110.24, 117.22, 120.51, 126.62, 128.07, 131.83, 135.15, 156.14; MS: m/z (%): 178 (M+).

6 1-(2-naphthalenyl)-3-buten-1-ol: (entry 6, Table 2) IR (NaCl, cm-1): 3386, 3057, 1640; 1H NMR (CDCl3, 500MHz, ppm): 2.15-2.34 (br, 1H), 2.56 (q, J=5.13, 7.70 Hz, 2H), 4.80 (t, J=7.70 Hz, 1H), 5.11-5.12 (m, 1H), 5.13-5.17 (m, 1H), 5.75-5.83 (m, 1H), 7.47-7.42 (m, 3H), 7.76 (s, 1H), 7.79-7.80 (m, 3H); 13C NMR (CDCl3, 125.7MHz, ppm): 43.88, 73.55, 118.69, 124.17, 124.68, 125.98, 126.29, 127.85, 128.13, 128.37, 133.10, 133.40, 134.53, 141.40; MS: m/z (%)198(M+). 
7 1-methyl-1-phenyl-3-buten-1-ol: (entry 7, Table 2) IR (NaCl, cm-1): 3439, 3075, 1639; 1H NMR (CDCl3, 500MHz, ppm): 1.58 (s, 3H), 2.14-2.24 (br, 1H), 2.53 (q, J=8.23, 13.72Hz, 1H), 2.71 (q, J=6.59, 13.72 Hz, 1H), 5.13-5.14 (m, 1H), 5.15-5.17 (m, 1H), 5.66 (m, 1H), 7.27 (t, J=7.13Hz, 1H), 7.37 (t, J=7.13, 7.68 Hz, 2H), 7.47 (d, J=7.68Hz, 2H); 13C NMR (CDCl3, 125.7MHz, ppm): 30.30 48.65, 73.82, 119.56, 124.96, 126.79, 128.34, 133.89, 147.83; MS: m/z (%) 162 (M+).
8 1-decene-4-ol: (entry 8, Table 2) IR (NaCl, cm-1): 3356, 3077, 1641; 1H NMR (CDCl3, 500MHz, ppm): 0.85 (t, J=7.2Hz, 3H), 1.22-1.30 (br, 1H), 2.05-2.07 (br, 1H), 2.12 (q, 1H), 2.25 (m, 1H), 3.60 (m, 1H), 5.06 (m, 1H), 5.10 (m, 1H), 5.80 (m, 1H); 13C NMR (CDCl3, 100MHz): 14.01, 22.60, 25.60, 29.31, 31.80, 36.77, 41.90, 70.69, 117.7, 134.97; MS: m/z (%) 156 (M+) 

9 4,8-dihydroxy-1,10-undecanediene: (entry 9, Table 2) IR (NaCl, cm-1): 3355, 3076, 1641; 1H NMR (CDCl3, 500MHz, ppm): 1.43-1.55 (m, 6H), 2.18 (q, J=7.14, 7.68 Hz, 4H), 2.63-2.68 (br, 2H), 3.63-3.67 (m, 2H), 5.08-5.10 (m, 2H), 5.11-5.12 (m, 2H), 5.78-5.87 (m, 2 H); 13C NMR (CDCl3, 125.7 MHz, ppm): 22.35, 37.21, 42.69, 71.32, 118.34, 135.69; MS: m/z (%) 184 (M+). 

10 3-methyl-5-hexen-3-ol: (entry 10, Table 2) IR (NaCl, cm-1): 3417, 3077, 1640; 1H NMR (CDCl3, 500MHz, ppm): 0.92 (t, J=7.41 Hz, 3H), 1.16 (S, 3H), 1.50 (q, J=7.41 Hz, 2H), 2.22 (d, J=7.41 Hz, 2H), 2.23-2.71 (br, 1H), 5.10-5.13 (m, 1H), 5.13-5.15 (m, 1H), 5.82-5.90 (m, 1H).  13C NMR (CDCl3, 125.7MHz, ppm): 8.93, 26.90, 34.99, 46.52, 73.26, 119.36, 134.84; MS: m/z (%) 114 (M+).

11 syn -2-(hydroxy-phenyl-methyl)-but-3-enoic acid ethyl ester: (entry 11, Table 3) IR (NaCl, cm-1): 3483, 1728, 1638, 1318, 1177, 765, 701; 1H NMR (CDCl3, 400MHz, ppm): 7.26-7.23 (m, 5H), 5.88 (m, 1H), 5.18(m, 1H), 5.09 (m, 1H), 4.91 (d, J=6.4Hz, 1H), 3.95 (q, J=7.2Hz, 2H), 3.25 (q, J=6.4Hz,J=8.8Hz, 1H), 1.02 (t, J=7.2Hz, 3H). 13C NMR (100MHz, CDCl3, ppm): 172.5, 140.7, 132.0, 128.2, 127.9, 126.5, 120.5, 74.0, 60.9, 58.4, 14.0; MS: m/z 220 (M+).

12 anti-2-(hydroxy-phenyl-methyl)-but-3-enoic acid ethyl ester: (entry 11, Table 3) IR (NaCl,cm-1 ): 3450, 1731, 1635, 1304, 1176, 1035, 760, 700; 1H NMR (CDCl3, 400MHz, ppm): 7.26-7.25 (m, 5H), 5.61 (m, 1H), 5.00 (m, 1H), 4.95 (m, 1H), 4.84 (d, J=8.4Hz, 1H), 4.10 (q, J=7.2Hz, 2H), 3.34 (t, J=8.0Hz, 1H), 2.86-2.19 (br,1H), 1.16 (t, J=7.2Hz, 3H).  13C NMR (CDCl3, 100MHz, ppm): 173.0, 141.2, 132.2, 128.4, 128.0, 126.7 119.5, 75.3, 61.1, 57.9, 14.1; MS: m/z 220 (M+).

13 2E-5-hydroxy-5-phenyl-pent-2-enoic acid ethyl ester: (entries 12 and 13, Table 3) IR (NaCl, cm-1): 3431, 1718, 1655, 1281, 1199, 754, 701. 1H NMR (CDCl3, 400MHz, ppm): 7.34-7.37 (m, 5H), 6.96 (m, 1H), 5.89 (d, J=16Hz, 1H), 4.81(t, J=7.6Hz, 1H), 4.16 (q, J=7.2Hz, 3H), 2.63 (q, J=7.6Hz, 2H), 2.36~2.26 (br, 1H), 1.27 (t, J=7.2Hz, 3H). 13CNMR (CDCl3, 100MHz, ppm): 166.4, 144.8, 143.6, 128.6, 127.9, 125.8, 124.0, 73.1, 60.4, 41.9, 14.3; MS: m/z 220 (M+).

14 2-methyl-1-phenyl-3-buten-1-ol (mixture of syn and anti):  (entry 14, Table 3): IR (film): 3405, 3064, 1603; 1H NMR (CDCl3, 400MHz, ppm): 0.88-1.04 (m, 3H), 2.37 (br, 1H), 2.50-2.62 (m, 1H), 4.37-4.62 (m, 1H), 5.04-5.09 (m, 1H), 5.73-5.81 (m, 1H), 7.28-7.37 (m, 5H); 13C NMR (CDCl3, 100MHz, ppm): 142.6, 142.4, 140.6, 140.3, 128.2, 128.1, 127.7, 127.4, 126.9, 126.5, 116.8, 115.5, 77.93, 77.37, 46.23, 44.63, 16.52, 16.09; MS: m/z (%) 162 (M+)
15 1-phenyl-3-penten-1-ol (mixture of Z and E): (entries 14-16, Table 3) IR (film): 3432, 3083, 1644; 1H NMR (CDCl3, 400MHz, ppm): 1.61-1.73 (m, 3H), 2.44-2.59 (m, 2H), 4.65-4.72 (m, 1H), 5.43-5.46 (m, 1H), 5.63-5.65 (m, 1H), 7.29-7.39 (m, 5H); 13C NMR (CDCl3, 100MHz, ppm): 144.2, 144.1, 129.2, 128.4, 127.5, 127.4, 126.9, 126.0, 125.9, 125.8, 73.90, 73.61, 42.74, 36.87, 18.07, 12.97; MS: m/z (%) 162 (M+).
16 3-methyl-5-hexene-2,3-diol (mixture of syn and anti): (entries 17-18, Table 3) IR (film): 3416, 3071, 1640; 1H NMR (CDCl3, 400MHz, ppm): 1.04-1.22 (m, 6H), 2.20 (m, 2H), 2.90-2.95 (br, 2H), 3.61 (m, 1H), 5.09 (m, 2H), 5.86 (m, 1H); 13C NMR (CDCl3, 100MHz, ppm): 17.22, 17.25, 20.71, 23.53, 40.34, 43.66, 72.52, 73.78, 74.36, 74.68, 118.6, 118.7, 133.6, 133.8; MS: m/z (%) 130 (M+) 

Quantum Calculation
(1) The entire energy for different isomers 
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MOL1-1: E (RB+HF-LYP) = -502.789980295
MOL1-4: E (RB+HF-LYP) = -502.789980296

MOL1-2: E (RB+HF-LYP) = -502.789173396
MOL1-3: E (RB+HF-LYP) = -502.789173398

⊿E= 2.12

K·J/Mol
MOL2-1: E (RB+HF-LYP) = -425.578240089
MOL2-4: E (RB+HF-LYP) = -425.578239905
MOL2-2: E (RB+HF-LYP) = -425.574689863
MOL2-3: E (RB+HF-LYP) = -425.574687361
⊿E= 9.32

K·J/Mol
MOL3-1: E (RB+HF-LYP) = -730.663802702
MOL3-4: E (RB+HF-LYP) = -730.663802624

MOL3-2: E (RB+HF-LYP) = -730.662646374
MOL3-3: E (RB+HF-LYP) = -730.662648212
⊿E= 3.03

K·J/Mol
Note: 
1. All the minima geometries were obtained after performing potential energy surface scan around the C-C single bond.

2. The molecular geometries were optimized at RHF/STO-3G level.

3. The Single-Point energy was calculated at RB3LYP/6-31G(d) level.

4. Sofeware: GAUSSIAN 98 Revision A.11.3, Gaussian Inc., Pittsburgh, PA, 2002;
 (2) Sn Complex intermediate structure and their distribution of electronic charge
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