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Materials and Methods.  Reactions were conducted either in an ambient laboratory atmosphere or under N2, as noted.  All solvents 
were reagent grade.  Tetrakis(triphenylphosphine)palladium(0), Indium powder (-60 mesh, 99.999%), lithium chloride, 
iodobenzene, 3-iodoanisole, 1-iodo-3-nitrobenzene, 2-iodo-4-nitrotoluene, were purchased from commercial sources and used 
without purification. 2-Iodo-1-isopropyl-4-nitrobenzene was prepared according to literature procedures (Kraszkiewicz, L.; 
Sosnowski, M.; Skulski, L. Tetrahedron, 2004, 60, 9113.)  The benzyl bromides used in this study were purchased from 
commercial sources and used without further purification.  Chromatography was performed on an MPLC system using normal 
phase disposable silica gel columns.   1H NMR spectra were recorded on either 400 MHz spectrometer or a 500 MHz spectrometer.  
Chemical shifts are reported relative to chloroform (δ 7.26).  LC/MS data were obtained using a 3.74 minute run used a gradient of 
95% A / 5% B to 100% B (A = 0.01% formic acid, 2% acetonitrile, 97.99% water; B = 0.005% formic acid in acetonitrile).  The 
DAD scanned wavelengths 190-400 nm to provide a UV trace of the compound.  Due to the nature of the products, there is limited 
potential for ionization.  Thus, the retention time of the single product peak is reported for all compounds.  In the instance of 
ionization, a mass corresponding to M±1 is also reported.  FAB HRMS was carried out on a high field mass spectrometer.  A 
cesium ion gun was used to generate protonated molecular ions for the acquired mass spectra. 
 
General Procedure.  To a 1 mM solution of benzyl bromide (5 mmol bromide in 5 mL of DMF), were added 1.5 equivalents of 
indium.  The reaction mixture was stirred at room temperature under an ambient laboratory atmosphere until TLC revealed 
disappearance of starting material.  To a separate flask were added:  0.4 equiv (2 mmol) of aryl iodide, 0.8 equiv (4 mmol) of LiCl, 
and 2% (0.1 mmol) Pd(PPh3)4.  The DMF solution containing the benzylindium was then added to the reaction mixture, which was 
subsequently diluted with DMF (5 mL) to a 0.5 mM solution.  The resulting reaction mixture was stirred under N2 at 100 °C until 
no starting aryl iodide was observed by TLC.  After dilution with Et2O, the reaction mixture was washed with 3 N HCl (5x), water 
(3x), and brine (1x).  The reaction mixture was dried over MgSO4, filtered, and solvents were removed by rotary evaporation.  
Chromatography on SiO2 with an appropriate solvent system of ethyl acetate in hexanes yielded clean product. 
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Table 1 Entry 1.  (2-Methyl-5-nitro-benzyl)-benzene.  1H NMR (400 MHz, CDCl3) δ 2.33 (s, 3H), 4.04 (s, 2H), 7.10 (d, 7.5 Hz, 
2H), 7.20-7.25 (m, 1H), 7.27-7.31 (m, 3H), 7.99 (m, 2H). 13C NMR (500 MHz, CDCl3) δ 20.2, 36.9, 121.7, 124.1, 126.7, 127.2, 
129.2, 131.1, 131.2, 136.7, 136.8, 140.6, 145.0, 146.9.  LC/MS 3.0 min. FAB HRMS:Calc’d for C14H13NO2 (M+1): 228.1024, Found 
228.1036. 
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Table 1 Entry 2.  1-methyl-2-(2-methylbenzyl)-4-nitrobenzene. 1H NMR (400 MHz, CDCl3) δ 2.19 (3H), 2.39 (s, 3H), 3.97 (s, 
2H), 6.87 (d, 7.0 Hz, 2H), 7.10-7.25 (m, 3H), 7.54 (d, 8.7 Hz, 1H), 7.75 (d, 2.5 Hz, 1H), 8.0 (dd, 8.31 Hz, 2.5 Hz, 1H). 13C NMR 
(500 MHz, CDCl3) δ 19.9, 20.2, 36.9, 121.7, 124.1, 126.7, 127.2, 129.3, 131.1, 131.2, 136.7, 136.8, 140.6, 145.0, 146.9.  LC/MS 
3.1 min.  Anal. Calc’d for C15H15NO2: C, 74.67; H, 6.27; N, 5.81; O, 11.88; Found C, 74.73; H, 6.21; N, 5.74. 
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Table 1 Entry 3.  3-(2-Isopropyl-5-nitro-benzyl)-toluene.  1H NMR (400 MHz, CDCl3) δ 1.15 (d, 6.65 Hz, 6H), 2.29 (s, 3H), 
3.21 (sept, 6.65 Hz, 1H), 4.07 (s, 2H), 6.87 (m, 2H), 7.02 (d, 7.9 Hz, 1H), 7.16 (t, 7.5 Hz, 1H), 7.43 (d, 8.7 Hz, 1H), 7.97 (d, 2.5 Hz, 
1H), 8.07 (dd, 8.31 Hz, 2.5 Hz, 1H).  13C NMR (500 MHz, CDCl3) δ 20.4, 21.7 28.7, 39.5, 121.7, 124.8, 125.9, 127.6, 128.9, 129.7, 
131.2, 137.1, 141.4, 145.0, 146.8.   FAB HRMS:Calc’d for C17H19NO2 (M+1): 270.1494, Found 270.1501. 
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Table 1 Entry 4.  1-methyl-2-(3-methylbenzyl)-4-nitrobenzene. 1H NMR (500 MHz, CDCl3) δ 2.33 (3H), 2.36 (s, 3H), 4.03 (s, 
2H), 6.99 (m,  2H), 7.06 (d, 5.2 Hz, 1H), 7.21 (t, 7.2 Hz, 1H), 7.32 (d, 6.3 Hz, 1H) 8.05 (m, 2H). 13C NMR (500 MHz, CDCl3) δ 
20.3, 21.7, 39.5, 121.8, 124.9, 125.9, 127.6, 128.9, 129.6, 131.3, 138.7, 141.0, 145.0, 146.8.  LC/MS 2.2 min.  FAB HRMS:Calc’d 
for C15H15NO2 (M+1): 242.1181, Found 242.1174.   
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Table 1 Entry 5.  1-methyl-2-(4-methylbenzyl)-4-nitrobenzene. 1H NMR (400 MHz, CDCl3) δ 2.32 (3H), 2.34 (s, 3H), 4.0 (s, 
2H), 6.99 (d, 7.8 Hz, 2H), 7.16 (d, 7.8 Hz, 2H), 7.29 (d, 8.3 Hz, 1H), 7.99 (m, 2H). 13C NMR (500 MHz, CDCl3) δ 20.3, 21.3, 39.2, 
121.8, 124.8, 128.8, 129.7, 131.3, 135.7, 136.4 141.2, 145.0, 146.7.  LC/MS 1.9 min.  Anal. Calc’d for C15H15NO2: C, 74.67; H, 
6.27; N, 5.81; O, 11.88; Found C, 74.60; H, 6.21; N, 5.71. 
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Table 1 Entry 6.  Methyl 4-(2-isopropyl-5-nitrobenzyl)benzoate.  1H NMR (400 MHz, CDCl3) δ 1.14 (d, 6.65 Hz, 6H), 3.16 
(sept, 6.65 Hz, 1H), 3.91 (s, 3H), 4.21 (s, 2H),  7.19 (d, 8.0 Hz, 2H), 7.36 (s, 1H), 7.91 (d, 8.0 Hz, 2H) 8.02 (m, 2H).  13C NMR 
(500 MHz, CDCl3) δ 19.2, 20.1, 36.7, 124.8, 128.7, 129.5, 132.2, 135.7, 136.4 140.9, 145.0, 146.7, 167.1.  Anal. Calc’d for 
C18H19NO4: C, 68.99; H, 6.11; N, 4.47; Found C, 69.05; H, 6.15; N, 4.39. 
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Table 1 Entry 7.  3-(2-Isopropyl-5-nitro-benzyl)-benzoic acid methyl ester.  1H NMR (400 MHz, CDCl3) δ 1.14 (d, 6.65 Hz, 
6H), 3.16 (sept, 6.65 Hz, 1H), 3.88 (s, 3H), 4.16 (s, 2H), 7.25 (d, 5.8 Hz, 1H), 7.36 (t, 7.5 Hz, 1H), 7.44 (d, 8.3 Hz, 1H), 7.8 (s, 1H),  
7.89 (d, 7.7 Hz, 1H), 7.97 (d, 2.5 Hz, 1H), 8.08 (dd, 8.3 Hz, 2.5 Hz, 1H).  LC/MS 3.1 min.  13C NMR (500 MHz, CDCl3) δ 20.1, 
36.8, 121.7, 123.9, 126.6, 128.0, 129.2, 131.1, 131.2, 136.72, 136.79 140.8, 145.5, 146.9, 168.0.   Anal. Calc’d for C18H19NO4: C, 
68.99; H, 6.11; N, 4.47; Found C, 69.11; H, 6.05; N, 4.49. 
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Table 1 Entry 8.  3-(2-Methyl-5-nitro-benzyl)-benzoic acid methyl ester.  1H NMR (500 MHz, CDCl3) δ 2.35 (s, 3H), 3.92 (s, 
3H), 4.12 (s, 2H), 7.31 (d, 7.8 Hz, 1H), 7.34 (d, 8.3 Hz, 1H), 7.40 (t, 7.8 Hz, 1H), 7.84 (s, 1H), 7.94 (d, 7.8 Hz, 1H), 7.99 (d, 2.1 Hz, 
1H), 8.05 (dd, 8.3 Hz, 2.1 Hz, 1H).  13C NMR (500 MHz, CDCl3) δ 19.2, 20.1, 36.8, 121.7, 123.9, 126.6, 128.0, 129.2, 131.1, 
131.2, 136.72, 136.79 140.8, 145.5, 146.9, 168.0 FAB HRMS:Calc’d for C16H15NO4 (M+1) 286.1080, Found 286.1088. 
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Table 1 Entry 9.  3-(5-Amino-2-methyl-benzyl)-benzoic acid methyl ester.  1H NMR (400 MHz, CDCl3) δ 2.11 (s, 3H), 3.52 (bs, 
2H), 3.88 (s, 3H), 3.92 (s, 2H), 6.41 (d, 2.49 Hz, 1H), 6.50 (dd, 7.89 Hz, 2.49 Hz, 1H), 6.94 (d, 7.89 Hz, 1H), 7.28-7.34 (m, 2H), 
7.84-7.87 (m, 2H).  13C NMR (500 MHz, CDCl3) δ 18.9, 39.5, 52.3, 113.7, 117.2, 126.6, 127.5, 128.6, 130.2, 130.4, 131.3, 133.6, 
139.3, 141.0, 144.6, 167.4.  LC/MS 1.7 min (M+1) 256.4.  FAB HRMS:Calc’d for C16H17NO2 (M+1) 256.1338, Found 256.1350. 
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Table 1 Entry 10.  3-Benzyl-benzoic acid methyl ester.  1H NMR (400 MHz, CDCl3) δ 3.89 (s, 3H), 4.01 (s, 2H), 7.18 (m, 2H), 
7.25 (m, 3H), 7.36 (m, 2H), 7.89 (m, 2H).  LC/MS 2.8 min (M+1) 227.4 FAB HRMS:Calc’d for C15H14O2 (M+1) 227.1024, Found 
227.1030.  Chahen, L.; Doucet, H.; Santelli, M. Synlett  2003, 1668. 
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Table 1 Entry 11.  3-(3-Methoxy-benzyl)-benzoic acid methyl ester.  1H NMR (400 MHz, CDCl3) δ 3.76 (s, 3H), 3.89 (s, 3H), 
3.99 (s, 2H), 6.74 (m, 2H), 7.21 (t, 6.9 Hz, 1H), 7.36 (m, 2H), 7.90 (m, 2H).  13C NMR (500 MHz, CDCl3) δ  39.6, 52.1, 52.3, 
110.7, 112.7, 119.5, 128.6, 130.1, 130.5,130.8, 131.0, 132.9, 141.0, 142.6, 160.7 167.4.  Anal. Calc’d for C16H16O3: C, 74.98; H, 
6.29; Found  C, 75.15; H, 6.31. 
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Table 1 Entry 12.  Methyl 5-(3-(methoxycarbonyl)benzyl)nicotinate. 1H NMR (400 MHz, CDCl3) δ 3.88 (s, 3H), 3.91 (s, 3H), 
4.06 (s, 2H), 7.36 (m, 2H), 7.85 (s, 1H), 7.91(dt, 7.1 Hz, 1.6 Hz, 1H), 8.06 (t, 2.1 Hz, 1H), 8.63 (d, 2.5 Hz, 1H). 9.05 (d, 2.1 Hz, 
1H). 13C NMR (500 MHz, CDCl3) δ 38.8, 52.4,  52.6, 126.2, 128.3, 129.2, 130.1, 131.0, 133.5, 136.1, 139.6, 149.1, 153.9, 165.9, 
165.0. LC/MS 2.08 min. (M+1) 286.1.  FAB HRMS:Calc’d for C16H15NO4 (M+1) 286.1080, Found 286.1080. 
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Table 1 Entry 13.  3-(2-Methyl-5-nitro-benzyl)-benzoic acid.  1H NMR (500 MHz, CDCl3) δ 2.36 (s, 3H), 4.14 (s, 2H), 7.36 (d, 
8.3 Hz, 1H), 7.37 (d, 7.26 Hz, 1H), 7.44 (t, 7.78 Hz, 1H), 7.90 (s, 1H), 8.00-8.02 (m, 2H), 8.05-8.07 (m, 1H). LC/MS 2.6 min. (M-
1) 270.2.1.  Lu, F.; Chi, S.; Kim, D.; Han, K.; Kuntz, I. D.; Guy, R. K.  J. Comb. Chem. 2006, 8, 315. 
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Table 1 Entry 14.  2-(4-(3-Nitrobenzyl)phenyl)acetic acid.  1H NMR (500 MHz, CDCl3) δ 3.65 (s, 2H), 4.08 (s, 2H), 7.17 (d, 8.3 
Hz, 2H), 7.25 (d, 8.3 Hz, 2H), 7.47 (t, 7.8 Hz, 1H), 7.52 (d, 7.8 Hz, 1H), 8.08 (m, 2H).  13C NMR (500 MHz, CDCl3) δ    40.7, 41.3, 
121.6, 123.9, 129.4, 129.6, 130.0, 131.9, 135.3, 138.8, 143.1, 148.5, 177.5.   LC/MS 2.3 min. (M-1) 270.2. FAB HRMS:Calc’d for 
C16H15NO4 (M+1)  272.0923, Found 272.0934. 
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Table 1 Entry 15.  2-(2-Methyl-5-nitro-benzyl)-benzonitrile.  1H NMR (500 MHz, CDCl3) δ 2.36 (s, 3H), 4.26 (s 2H), 7.06 (d, 
7.9 Hz, 1H), 7.36 (m, 2H), 7.50 (dt, 1.6 Hz, 7.9 Hz, 1H), 7.70 (dd, 7.5 Hz, 1.25 Hz, 1H), 7.84 (d, 1.9 Hz, 1H), 8.04 (dd, 2.5 Hz, 8.3 
Hz, 1H). 13C NMR (500 MHz, CDCl3) δ 20.2, 37.5, 113.1, 117.8, 122.4, 124.5, 127.6, 129.7, 131.5, 133.4, 133.4, 138.6, 142.5, 
145.0. LC/MS 2.8 min. (M-1) 251.1. FAB HRMS:Calc’d for C15H13N2O4 (M+1) 253.0978, Found 253.0976. 
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Table 1 Entry 16.  3-(2-Methyl-5-nitro-benzyl)- benzonitrile.  1H NMR (400 MHz, CDCl3) δ 2.31 (s, 3H), 4.08 (s, 2H), 7.25-
7.36 (m, 3H), 7.40-7.43 (m, 1H), 7.53 (d, 7.89 Hz, 1H), 7.96 (d, 2.08 Hz, 1H), 8.05 (dd, 8.31 Hz, 2.49 Hz, 1H). 13C NMR (500 
MHz, CDCl3) δ 19.7, 38.1, 112.8, 117.8, 122.4, 123.6, 127.9, 129.2, 132.1, 133.9, 135.4, 138.0, 142.3, 145.6. LC/MS 2.7 min. (M-1) 
251.3 FAB HRMS:Calc’d for C15H13N2O4 (M+1) 253.0978, Found 253.0989. 
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Table 1 Entry 17.  4-(2-Methyl-5-nitro-benzyl)-benzonitrile.  1H NMR (500 MHz, CDCl3) δ 2.33 (s, 3H), 4.14 (s, 2H), 7.24 (d, 
8.30 Hz, 2H), 7.37 (d, 8.30 Hz, 1H), 7.62 (d, 8.30 Hz, 2H), 8.00 (s, 1H), 8.08 (d, 8.30 Hz, 1H).  13C NMR (500 MHz, CDCl3) δ 
20.2, 39.6, 110.9, 118.9, 122.4, 124.9, 124.9, 129.6, 131.6, 132.8, 139.1, 144.4, 144.9. LC/MS 2.8 min. (M-1) 251.3  FAB 
HRMS:Calc’d for C15H13N2O4  (M+1) 253.0978, Found 253.0995. 
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Table 1 Entry 18.  1-Trifluoromethyl-3-(2-methyl-5-nitro-benzyl)-benzene.  1H NMR (400 MHz, CDCl3) δ 2.32 (s, 3H), 4.11 (s, 
2H), 7.25 (s, 1H), 7.32-7.37 (m, 2H), 7.41 (t, 7.89 Hz, 1H), 7.50 (d, 7.89 Hz, 1H), 7.97 (d, 2.49, 1H), 8.04 (dd, 8.31 Hz, 2.49 Hz, 
1H). 13C NMR (500 MHz, CDCl3) δ 20.3, 39.5, 112.9, 119.9, 120.4, 122.5, 123.7 125.5, 127.9, 129.8, 130.6, 135.4 142.3, 145.3, 
146.9, 147.9.   FAB HRMS:Calc’d for C15H13N2O4 (M+1) 296.0898, Found 296.0904.   
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Table 1 Entry 19.  1- Chloro-2-(2-Methyl-5-nitro-benzyl)-4-trifluoromethylbenzene.  1H NMR (400 MHz, CDCl3) δ 2.36 (s, 
3H), 4.16 (s, 2H), 7.18 (d, 1.25 Hz, 1H), 7.37 (d, 8.31 Hz, 1H), 7.48-7.57 (m, 2H), 7.80 (d, 2.49 Hz, 1H), 8.06 (dd, 8.31 Hz, 2.49 
Hz, 1H).  13C NMR (500 MHz, CDCl3) δ 19.3, 40.3, 113.5, 119.1, 120.6, 122.5, 124.9, 126.9, 128.0, 130.1, 130.4, 130.5, 134.9, 
138.9 140.4, 146.9, 147.7.  Anal. Calc’d for C15H11ClF3NO2: C, 54.64; H, 3.36; N, 4.25; Found C, 54.77; H, 3.32; N, 4.28. 
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Table 1 Entry 20.  1,3-Bistrifluoromethyl-5-(2-isopropyl-5-nitro-benzyl)-benzene.  1H NMR (400 MHz, CDCl3) δ 1.16 (d, 7.06 
Hz, 6H), 3.05 (sept., 7.06 Hz, 1H), 4.25 (s, 2H), 7.49-7.52 (m, 3H), 7.75 (s, 1H), 7.99 (d, 2.49 Hz, 1H), 8.16 (dd, 8.72 Hz, 2.49 Hz, 
1H).  13C NMR (500 MHz, CDCl3) δ 19.2, 20.1, 40.8, 119.9, 121.7, 122.1, 124.3, 128.4, 129.0, 129.3, 131.9, 132.0, 132.2, 132.5, 
136.2, 140.4.  C18H15F6NO2  Anal. Calc’d for C, 55.25; H, 3.86;  N, 3.58; Found C, 55.20; H, 3.83;  N, 3.60 
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Table 1 Entry 21.  1-Trifluoromethoxy-4-(2-methyl-5-nitro-benzyl)-benzene.  1H NMR (500 MHz, CDCl3) δ 2.35 (s, 3H), 4.08 
(s, 2H), 7.14 (d, 8.81 Hz, 2H), 7.17 (d, 8.81 Hz, 2H), 7.35 (d, 8.29 Hz, 1H), 8.01 (d, 2.59 Hz, 1H), 8.06 (dd, 8.29 Hz, 2.07 Hz, 1H).  
13C NMR (500 MHz, CDCl3) δ 22.3, 40.6, 117.4, 119.5, 121.2, 121.3, 121.5, 123.6, 124.6, 130.4, 130.5, 136.5, 142.1, 145.4, 149.1.  
LC/MS 3.1 min. (M-1) 310.1.  C15H12F3NO3  Anal. Calc’d for C, 57.88; H, 3.89; F, N, 4.50; Found C, C, 57.92; H, 3.87; N, 4.50. 
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Table 1 Entry 22.  5-Chloro-3-(2-methyl-5-nitro-benzyl)-benzo[b]thiophene.  1H NMR (400 MHz, CDCl3) δ 2.36 (s, 3H), 4.12 
(s, 2H), 6.80 (s, 1H), 7.32 (d, 8.31 Hz, 1H), 7.35 (d, 8.31 Hz, 1H), 7.66 (s, 1H), 7.75 (d, 8.72 Hz, 1H), 7.94 (s, 1H), 8.03 (d, 8.31 
Hz, 1H).  13C NMR (400 MHz, CDCl3) δ 20.0, 32.5, 121.3, 122.2, 124.2, 124.5, 125.3, 125.4, 130.8, 131.4, 133.0, 138.9, 139.0, 
139.8, 144.9, 146.8.  LC/MS 3.3 min.  FAB HRMS:Calc’d for C15H13N2O4 (M+1) 317.0277, Found 317.0268 
.   
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Table 1 Entry 23.  4-[4-(2-Methyl-5-nitro-benzyl)-phenyl]-[1,2,3]thiadiazole.  1H NMR (400 MHz, DMSO) δ 2.34 (s, 3H), 4.16 
(s, 2H), 7.34 (d, 8.31 Hz, 2H), 7.46 (d, 7.48 1H), 8.00-8.02 (m, 2H), 8.06 (d, 8.31 Hz, 2H), 9.56 (s, 1H).  13C NMR (500 MHz, 
DMSO) δ 20.2, 38.5, 122.1, 124.6, 128.0, 129.5, 130.3, 132.0, 133.6, 141.0, 141.6, 145.9, 146.6, 162.3.  LC/MS 2.9 min (M+1) 
312.3.  FAB HRMS:Calc’d for C15H13N2O4 (M+1) 311.0728, Found 311.0739. 
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