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Materialsand Methods. Reactions were conducted either in an ambient laboratory atmosphere or under N,, 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. 'H NMR spectra were recorded on either 400 MHz spectrometer or a 500 MHz spectrometer.
Chemical shifts are reported relative to chloroform (8 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(PPh;),. 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 N, at 100 °C until
no starting aryl iodide was observed by TLC. After dilution with Et,0, the reaction mixture was washed with 3 N HCl (5x), water
(3x), and brine (1x). The reaction mixture was dried over MgSO,, filtered, and solvents were removed by rotary evaporation.
Chromatography on SiO, with an appropriate solvent system of ethyl acetate in hexanes yielded clean product.

Table 1 Entry 1. (2-Methyl-5-nitro-benzyl)-benzene. 'H NMR (400 MHz, CDCl;) 6 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). °C NMR (500 MHz, CDCl;) & 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 C;,H;sNO, (M™): 228.1024, Found
228.1036.
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Table 1 Entry 2. 1-methyl-2-(2-methylbenzyl)-4-nitrobenzene. '"H NMR (400 MHz, CDCl;) & 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). °C NMR
(500 MHz, CDCl;) & 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 C;sH;sNO,: C, 74.67; H, 6.27; N, 5.81; O, 11.88; Found C, 74.73; H, 6.21; N, 5.74.

Table 1 Entry 3. 3-(2-1sopropyl-5-nitro-benzyl)-toluene. "H NMR (400 MHz, CDCl;) & 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). >C NMR (500 MHz, CDCl;) & 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 C;;H;,NO, (M""): 270.1494, Found 270.1501.
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Table 1 Entry 4. 1-methyl-2-(3-methylbenzyl)-4-nitrobenzene. '"H NMR (500 MHz, CDCL;) & 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). *C NMR (500 MHz, CDCl;) &

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 C,sHsNO, (M™): 242.1181, Found 242.1174.

Table 1 Entry 5. 1-methyl-2-(4-methylbenzyl)-4-nitrobenzene. '"H NMR (400 MHz, CDCl;) 6 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). °C NMR (500 MHz, CDCl;) & 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 C;sH;sNO,: C, 74.67; H,
6.27; N, 5.81; O, 11.88; Found C, 74.60; H, 6.21; N, 5.71.

Table 1 Entry 6. Methyl 4-(2-isopropyl-5-nitrobenzyl)benzoate. 'H NMR (400 MHz, CDCl;) & 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). "“C NMR
(500 MHz, CDCl;) 8 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
CisHioNOy: C, 68.99; H, 6.11; N, 4.47; Found C, 69.05; H, 6.15; N, 4.39.

Table 1 Entry 7. 3-(2-1sopropyl-5-nitro-benzyl)-benzoic acid methyl ester. 'H NMR (400 MHz, CDCl;) & 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. C NMR (500 MHz, CDCl;) & 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 C;sH;)NO,: 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. 'H NMR (500 MHz, CDCl3) & 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). "“C NMR (500 MHz, CDCl;) & 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 C,¢H;sNO, (M) 286.1080, Found 286.1088.
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Table1 Entry 9. 3-(5-Amino-2-methyl-benzyl)-benzoic acid methyl ester. "H NMR (400 MHz, CDCl5) & 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). C NMR (500 MHz, CDCl;) § 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) 256.4. FAB HRMS:Calc’d for C;¢H;;NO, (M*") 256.1338, Found 256.1350.

b

Table 1 Entry 10. 3-Benzyl-benzoic acid methyl ester. 'H NMR (400 MHz, CDCl3) & 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'") 227.4 FAB HRMS:Calc’d for C,sH,0, (M) 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. 'H NMR (400 MHz, CDCl;) & 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). C NMR (500 MHz, CDCl;) § 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 C;¢H,40;: C, 74.98; H,
6.29; Found C, 75.15; H, 6.31.
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Table 1 Entry 12. Methyl 5-(3-(methoxycar bonyl)benzyl)nicotinate. "H NMR (400 MHz, CDCl;) & 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). "C NMR (500 MHz, CDCl;) & 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 C,¢H;sNO, (M) 286.1080, Found 286.1080.
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Table 1 Entry 13. 3-(2-Methyl-5-nitro-benzyl)-benzoic acid. "H NMR (500 MHz, CDCl;) § 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, 1. 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. 'H NMR (500 MHz, CDCl;) & 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). *C NMR (500 MHz, CDCL}) & 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'l) 270.2. FAB HRMS:Calc’d for
CiH;sNO, (M™) 272.0923, Found 272.0934.
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Table 1 Entry 15. 2-(2-Methyl-5-nitro-benzyl)-benzonitrile. 'H NMR (500 MHz, CDCly) & 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). "C NMR (500 MHz, CDCl3) & 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) 251.1. FAB HRMS:Calc’d for C;sH,3N,0, (M) 253.0978, Found 253.0976.

Table 1 Entry 16. 3-(2-Methyl-5-nitro-benzyl)- benzonitrile. 'H NMR (400 MHz, CDCl;) & 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). C NMR (500
MHz, CDCl3) & 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™")
251.3 FAB HRMS:Calc’d for C,sH,3N,0, (M™) 253.0978, Found 253.0989.
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Table 1 Entry 17. 4-(2-Methyl-5-nitro-benzyl)-benzonitrile. "H NMR (500 MHz, CDCl;) & 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). "C NMR (500 MHz, CDCl;) &

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 CisH,sN,0, (M) 253.0978, Found 253.0995.

Table 1 Entry 18. 1-Trifluor omethyl-3-(2-methyl-5-nitr o-benzyl)-benzene. 'H NMR (400 MHz, CDCl;) § 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). "C NMR (500 MHz, CDCl;) & 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 C;sH;3N,04 (M™) 296.0898, Found 296.0904.
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Table 1 Entry 19. 1- Chloro-2-(2-Methyl-5-nitro-benzyl)-4-trifluoromethylbenzene. 'H NMR (400 MHz, CDCl;) & 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). “C NMR (500 MHz, CDCl3) & 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 C;sH;,CIF;NO,: C, 54.64; H, 3.36; N, 4.25; Found C, 54.77; H, 3.32; N, 4.28.

Table 1 Entry 20. 1,3-Bistrifluoromethyl-5-(2-isopropyl-5-nitr o-benzyl)-benzene. '"H NMR (400 MHz, CDCl;) & 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). °C NMR (500 MHz, CDCl3) § 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. CsH,sFsNO, 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. 'H NMR (500 MHz, CDCl;) § 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).
BC NMR (500 MHz, CDCls) 6 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. C;sH;,F;NO; 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. 'H NMR (400 MHz, CDCls) & 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). “C NMR (400 MHz, CDCl;) & 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 C,sH;3N,0, (M™) 317.0277, Found 317.0268
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Table 1 Entry 23. 4-[4-(2-Methyl-5-nitr o-benzyl)-phenyl]-[1,2,3]thiadiazole. "H NMR (400 MHz, DMSO) & 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). ""C NMR (500 MHz,
DMSO) & 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 CisH 3N,04 (M™) 311.0728, Found 311.0739.
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~0.00 0.12
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wotkawskl jn, 568815-183

Soivent: ¢dci3
Ambient temperature
UNITYplus=-500

PULSE SEQUENCE
Pulse 45.0 degrees
Acg. time 1,929 sec
Width 8492.6 Hz
16 repetitions
OBSERVE  H1, 499.5857019 MHz
DATA PROCESSING
Line broadening 6.1 Hz
ET gize 32768
Total time i aminute

e e,

Filenamgs: 56915~198 _hl.fid
unityi: 930401

g

Li T T ¥ [ L —r 7 T I T T T ! T ) T T I T ¥ ~T T ! T T T T [ T T T T ’ T T T T ; T T T T 1 ¥
g 8 7 6 5 4 3 2 1 ppm
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Solvent: cdcid
Ambient temperature
UNITYplus—408

PULSE SEQUENCE

Puise 45.0 degrees
Acg. time 2.407 sec
Wigth 6805.6 Hz

16 repetitions
OBSERVE
DATA PROCESSING

Line hroadening 0.1 Hz
FT size 32768
Totat time 1 minute

H1, 400.3188779 MHz

Filename

unityd:

57240-132,_h1.fid
h30806




wolkowskijp Filename} 57240-108b_hi.fid
57240-108

unityd: §30714

Sglvent: cdcl3
Ambient temperature
UNITYplus-400

PULSE SEQUENCE

Pulse 45.0 degrees

Acq. time 2.407 sec

Width 6805.6 Hz

18 repetitions
OBSERVE Hi, 400,3189779 MHz
DATA PROCESSING

Line proadaning 0.1 Wz

FT size 32768 o
Total time 1 minute e

T E4 T T ‘_ T T T L ‘ T T T k2 "_‘ ¥ T T T 1 T T T T 'l T T T k3 T T T Y A i T ¥ T i ; T T ¥ ¥ ]’ Li T v T 1
9 8 7 6 5 4 3 2 1 ppm
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wolkowskiip
57240-39

Solvent: cdels
Ambient temperature
UNITYplus~440

PULSE SEQUENCE

Pulse 45.0 degrees
Acg. time 2,407 sec
Width 6805.6 Hz

16 repetitions
OBSERVE H1l, 404.3138779 HHz
DATA PROGESSING

Line broadening 9.1 Hz
FT size 32768
Total time 1 minute

Filena

unfiyd

mel 57240~8%bh _hi.fid
1 p30711

L

S16



ﬂniignyy

Solvent: cdcid
Ambilent temperature
UNITYptlus-40¢0

PULSE SEQUENCE

Pulse 45.0 degrees

Acy. time 2.407 sec

Width 6805.6 Hz

16 repetitions
OBSERVE Hi, 400.3189779 MHz
DATA PROCESSING

Line broadening 0.1 Hz
FT size 32768
Total time 1 minvte

)

Filenamel 57598-12-1_hil.fid

unityd:

031104

42.74

13.1%



wolkowsii jp
57240-19

Solvent: cdcil
Ambient temperature
UNITYpIus-500

PULSE SEQUENCE

Pulse 45.0 degrees
Acq. time 1.829 sec
Widih B432.6 Hz

16 repetitions

DBSERVE H1, 489.585701% MMz

naAtA PROCESSING

Line broadening 0.1 Hz
FT size 32768
Total time 1 minute

Fllename: 57244-13 _hl . fid
unityi: 030421

5 4 3
[P W————
6.12
S18 18.05




§7240-112-2 (r . P 5‘15‘??« 3§)

Soivent: cdcls
Amblent temperature
File: 101
UNITYplus-~-500

PULSE SEQUENCE

Pulse 45.0 degrees
Acg. time 1.929 sec
Width 84%2.6 Hz

32 repetitions ) A)

DBSERVE Hi, 4%%.5857019 MHz
DATA PROCESSING
Line broadening 0.1 Hz
FT size 32768
Total time 1 minute

S$19

filename: 031126/0101.Fid
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wolkowski jp
5724081

S0ivent: cdcl3
Ambient temperature
UNITYpius~400

PULSE SEQUENCE

Pulse 45.0 degrees

Acy., time 2.407 sec

Width 6805.6 Hz

16 repetitions
OBSERVE Hi, 400.3188773 MHz2
DATA PROCESSING

tine hroadening 0.1 Hz
FT size 32768
Total time 1 minute

Filenames 57240-31]j_hi.fid
unityd: 030922
o
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o
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wotkowskiip
57240-88

Solvent: cdctd
Ambient temperature
UNITYplus-400

PULSE SEQUENCE
Pulse 45.0 degrees
Acg, time 2.407 sec
Width 6805.6 Hz
16 repetitfons
OBSERVE H1, 406D0.318%77% MHz
pATA PROCESSING
tine broadening 0.1 Hz
FT size 32768
Totat time & minute

Filename: 572406-88_hl.fid
unityd: 630630
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wirTkowski jp
57240-28~3

Solvent: cdcl13
Ambient temperature
UNITYplus~S500

FJLSE SEQUENCE

Pulse 45.9 degrees

Acg. time 1.329 sec

Width 8492.6 Hz

16 repetitions

OBSERVE H1, 493.5857019 MHz
DATA PROCESSING

Line broadening 9.1 Hz

FT size 32768
Total time 1 minute

ne
hé’

. f*':
(1

wady,
4

gt

[

SRS

Filename: 57240-28-~3_h1.fid

unityt: 030501
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0.00 §.23
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wolkowskijp
87240-47

Solvent: cdcl3
ambient temperature
UNTTYplus~400

PULSE SEQUENCE

Puise 45.0 degrees

Acg. time 2.407 sec

Width 6805.6 Hz

16 repetitions
OBSERVE H1, 460.318877% MHz
DATA PROGESSING

tine broadening 0.1 HZ
FT size 32768
Totat time f minute

Filepame: 57240-47 _hi.fid
unityd: 030608

e

Ja e uA~JML L
_F T T T T ;' ¥ T % T T T T F T T I T ¥ T k] 'I
6 5 4 3 2 1 ppm
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wolikowskl ip
57240-51

Splvent: ¢dci3
Ambient temperature
UNITYplus-400

PULSE SEQUENCE

Pulse 45.0 degrees

Acq. time 2.407 sec

Width 6805.6 HzZ

16 repetitions
OBSERVE Hi, 460.318877% MHz
DATA PROCESSING

ILine broadening 0.1 Hz
FT size 32768
Total time T minute

Filename: 57240-51_h1.fid
unityd: 030515

Y | wi; “ 2
2 | ( :
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wolkowskl ip
57240-70

Solvent: cdci3
Ambient temperature
UNITYplus-500

PULSE SEQUENGE

Pulse 45,0 degrees
Acq. time 1,928 sec
Width 8492.6 Hz

16 repetitions

OBSERVE Hi, 498.585701% HHz

DATA PROCESSING

Line broadening 0.1 Hz
FT size 32768
Total time 1 minute

Filename: 57240-70_hi.fid
unityi: 030618

NO,

| -ocdf,

Al

o
—
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area0-128

Coavents cdels

amhient temperature
“Sample #30 '

File: 30031

UNITYplus-49¢

PULSE SEQUENCE

Pulse 4%.0 degrees

Acg., time 2.407 sec

Width 6805.5 Hz

32 repetitions

UBSERVE Hi, 4006.3188778 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT stze 32768
Total time 1 minute

Y
in

unityd: 030802

Aptomation data

e
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Table 1‘. Crystal data and structure refinement for PF-00733741.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Reflections coliected
Independent reflections
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]
Extinction coefficient
Largest diff. peak and hole

1212
CisH13NO, Ci5H;pNOy " K7
580.62

298(2) K

1.54178 A

Triclinic

P-1

a=72357(8) A

b= 8.3135(9) A
¢=23305(3) A
1377.1(3) A3

2

1.400 Mg/m3

2.163 mm-1

604

0.12 % 0.04 x 0.02 mm3
2942

2117 [R(int) = 0.2183]
None

o= 95.823(4)°,
B=97.965(4)°.
v = 93.529(4)°.

Full-matrix least-squares on F2
2117/0/371

0.944

R1=10.0658, wR2 = 0.1569
0.0063(11)

0.236 and -0.308 e.A-3

1.

§29
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Experimental

Single Crystal X-Ray Analysis. A representative crystal was surveyed and a 1 A data set
(maximum sin ©/A=0.5) was collected on a Bruker 2k CCD/R diffractometer. Atomic scattering
factors were taken from the International Tables for X-Ray Crystalloagraphy'. All
crystallographic calculations were facilitated by the SHELXTL? system, All diffractometer data
were collected at room temperature. Pertinent crystal, data collection, and refinement are
summarized in Table L

A trial structure was obtained by direct methods. Examination of the first E maps
indicated the crystal contained two organic molecules. One of these molecules was a potassium
salt and the other a free acid. This trial structure refined routinely. Hydrogen positions were
calculated wherever possible. The hydrogen parameters were added to the structure factor
calculations but were not refined. The shifis calculated in the final cycles of least squares
refinement were all less than 0.1 of the corresponding standard deviations. The final R-index was
6.58%. A final difference Fourier revealed no missing or misplaced electron density.

The refined structure was plotted using the SHELXTL plotting package (Figure 1).
Coordinates, anisotropic temperature factors, distances and angles are available as supplementary
material (Tables 1-5).

References

1. International Tables for X-Ray Crystallography, Vol. IV, pp. 55,99,149 Birmingham:
Kynoch Press, 1974.

2. SHELXTL, Version 5.1, Bruker AXS,1997.
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Table 2. Atomic coordinates { x 10%) and equivalent isotropic displacement parameters (A% 10%)
o for PF-00733741. U(eq) is defined as one third of the trace of the orthogonalized Uy tensor.

X y F4 Uleq)
K¢ 8435(2) 11521(2) -413(1) 67(1)
c(1) 2372(9) 5789(7) -2246(3) 60(2)
C2) 2170(10) 5974(9) -1663(3) 77(2)
C(3) 3712(12) 6413(9) -1239(3) 76(2)
C(4) 5459(10) 6661(8) -1374(4) 71(2)
C(5) 5654(10) 6547(9) -1963(3) 77(2)
C(6) 4123(10) 6088(8) 2386(3) 69(2)
(7 681(9) 5317(9) 2701(3) 78(2)
C(8) 1057(8) 4472(9) -3278(3) 59(2)
C(9) 1106(8) 2797(9) -3337(3) 58(2)
C(10) 1364(8) 2012(9) -3876(3) 59(2)
c(11) 1567(9) 2799(11) -4346(3) 71(2)
C(12) 1556(10) 4462(12) -4286(3) 82(3)
C(13) 1273(9) 5278(9) -3753(4) 72(2)
C(14) 7106(10) 7108(9) -908(3) 78(2)
C(15) 7903(11) 5733(11) -614(3) 75(2)
0(16) TI97(7) 4334(7) -723(2) 90(2)
O(17) 9412(8) 6110(6) -246(2) - 113(2)
N(18) 1361(8) 222(9) -3932(3) 79(2)
0(19) 1431(9) -453(7) -3496(3) 108(2)
0(20) 1451(8) -461(7) -4417(3) 117(2)
C(213 7605(9) 10907(9) -2343(3) 63(2)
C22) 8130(9) 12149(9) -1892(3) 64(2)
C(23) 9876(10) 12204(9) -1576(3) 68(2)
C(24) 11182(9) 11104(10) -1673(3) 61(2)
C(25 10629(10) $853(9) -2121(3) T4(2)
C(26) $883(10) 9793(9) -2445(3) 69(2)
@7 5768(9) 10831(9) -2741(3) 72(2)
C(28) 6011(8) 11391(10) -3328(3) 57(2)
C(29) 6152(8) 13015(9) -3384(3) 53(2)
C(30) 6413(9) 13491(9) -3921(3) 63(2)
C(3YH 6586(9) 12433(11) -4400(3) TH2)
C(32) 6465(10) 10824(11) -4324(3) 75(2)
C(33) 6185(9) 10292(9) -3806(4) 70(2)
C(34) 13081(9) 11216(9) -1318(3) 75(2)
C(35) 13166(10) 10627(8) “730(3) 56(2)
0(36) 11769(6) 10245(5) -51142) 66(1)
037 14847(6) 10521(5) -473(2) 68(1)
N(38) 6565(8) 15252(9) -3975(3) 79(2)
0(39) 6560(8) 16196(7) -3531(3) 98(2)
040} 6660(8) 15693(7) -4448(3) 111(2)
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o Table 3. Bond lengths [A] and angles [°] for PF-00733741.

C{H-C(6) 1.366(9) C(21)-C(26) 1.375(10)
C()-C(2) 1.381(8) CN-C22) 1.392(9)
C(1»C(D 1.508(8) C(21)-C2N 1.506(8)
C(2)-C(3) 1.388(9) C(22)-C(23) 1.367(8)
C(3)-C(4) 1.354(9) C(23)-C(24) 1.380(10)
C(4)»-C(5) 1.392(9) C2H-C(25) 1395(9)
C(4)-C(14) 1.498(9) C24H-C(34) 1.494(8)
C(5)-C(6) 1.383(9) C(25)-C(26) 1.375(8)
C(N-C(8) 1.519(9) C(27)-C(28) 1.518(9)
C(8)-C(13) 1.374(9) C(28)-C(29) 1.368(9)
C(8)-C(9) 1.388(9) C(28)-C(33) 1.390(9)
CN-C(10) 1.396(8) ‘ C(29)-C(30) 1.384(8)
C(10)-C(11) 1.352(9) CEMO-CBLH 1.373(9)
C(10)-N(18) 1.480(9) C(30)-N(38) 1.481(9)
C(1D-C(12) 1.376(10) C(31)-C(32) 1.366(10)
C(12)-C(13) 1.399(10) C(32)-C(33) 1.364(9)
C(14)-C(153) 1.497(10) C(3H-C(35) 1.496(8)
C(15)-0(16) 1.229¢8) C(35)-0(36) 1.233(7)
C(15)-0(17) 1.292(8) C(35)-0(37) 1.291(N)
N(18)-O(1%) 1.205(7) N(38)-0(40) 1.206(7)
N(18)-0(20) 1.225(T) N(38)-0(39) 1.233(7)
C(6)-C(1)-C(2) 117.6(6) C(26)-C(21)-C(22) 117.7(6)
C(6)-C(1)-C(T) 122.5(7) C26)-C2n-C27 120.0(7)
C-C(H-C(N 119.8(6) C2)-CN-C2T) 122.1(0
CH-C2YCB) 120.5(7) C(23)-C(22)-C(21) 11817
C(4)-C(3)-C(2) 122.47) C(22)-C(23)-C(24) 124.5(7)
C(3)-C()-C(5) 117.5(6) C(23)-C(24)-C(25) 116.2(6)
C(3)-C(4)-C(14) 123,17 C(23)-C(2H-C(34) 122.6(7)
C)-C4)-C(14) 121.4(7) C(25)-C(24)-C(34) 121.2(7)
C{6)-C(5)-C(4) 120.4(6) C(26)-C(25)-C(24) 1997
C{H-C(6)-C(5) 121.8(6) C(25)-C{26)-C(21) 123.0(7)
CH-C(7)-C(8) 116.0(6) CED-CRN-C28) 111.8(5)
C(13)-C(8)-C(9) 118.2(6) C(29)-C(28)-C(33) 119.0(6)
C(13)-C(®)-C(7) 123.(7) C(29)-C(28)-C(27) 119.5(6)
C(9)-C(8)-C(7) 118.%(7) C(33)-C(28)-C(27) 121.5(
C(8)-C(9»-C(10) 118.7(6) C(28)-C(29)-C(30) 118.3(6)
C(11)-C(10)-C(9) 123.4(7) CED-CERN-C2) 124.0(7)
C(1 D-C(10)-N(18) 119.0(7) C(31)-C(30)-N(38) 118.4(7)
C{9)-C(10)-N(18) 117.6(7) C(29)-C(30)-N(38) 117.6(7)
CIO-C(11D-C(12) 118.2(T) C(32)-C(31)-C(39) 116.0(7)
COD-C(12)-C(13) 119.6(6) C(ED-C(B2)-C3E3) 122.3(7)
C(8)-C(13}-C(12) 122.0(7) C(ED-C(33)-C(28) 120.5(1
CE-CO4H-Ca5 115.9(6) CH-C(34)-C(335) 115.8(5)
0(16)-C(15)-0(17) 122.1(7) 0(36)-C(35)-037 122.5(6)
0O(16)-C(15)-C(14) 122.5(7) 0(363-C{35)-C(34) 123.6(6)
O(17)-C(15)-C(14) 115.5(7) O(37)-C(35)-C(34) 113.9(6)
O(19)-N(18)-00220) 124.2(8) O(40)-N(38)-0(39) 123.3(7)
O(19)-N(18)-C(10) 118.6(7) O(40)-N(38)-C(30) 118.7(7)
O(20)-N(18)-C(10) 116.9(7) Q(39)-N(38)-C(30) 118.0(7)
’ Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 10%) for PF-00733741. The anisotropic
&mkwmuﬁﬁamemmmmu&wﬁwﬁxm:Qﬁ[ﬁaﬂU”+”.+2hkﬁb*Un}

Uy, Uy Uss Uz Upn U
k(1) 5001) 7401 7201 130 36 31
o) 42(5) 57(5) 74(6) -14) -4(4) 13)
ce) 60(5) 102(6) 65(6) 74 11(5) -16(4)
C3) 81(6) 94(6) 46(5) -9(4) 25) -8(5)
C(4) 52(5) 83(5) 87(6) 3(4) -13(5) -6(4)
c(s) 61(5) 92(6) 74(6) 2(4) 15(5) 8(4)
) 63(5) 81(5) 55(5) -7(4) -10(5) 1(4)
() 65(5) 29(6) 72(5) -6(4) 0(4) 14
C(8) 49(4) 65(6) 57(5) 1(4) -8(4) -8(4)
(o) 45(4) 82(6) 43(5) 15(4) -1(3) -10(4)
o) 50(4) 74(6) 47(5) 10(5) -9(4) -8(4)
cay 629 87(6) 57(6) -6(5) -4(4) -3(4)
c1y 7605 131(8) 43(5) 36(5) 10(4) -15(5)
ca3)  70(3) 68(5) 76(6) 30(5) -6(4) -8(4)
ca4)y  80(6) 79(6) 67(5) -5(4) -9(5) 7(4)
c(1s)  81(6) 83(6) 58(5) 3(5) -8(4) 24(5)
0(16)  98(4) 61(4) 95(4) -6(3) -35(3) 5(3)
o007 9%(4) $6(4) 129(5) 18(3) 714 3(3)
N(8)  69(4) 79(6) 80(5) -14(4) -1(4) 3(3)
0(19)  146(5) 68(4) 111(5) 8(4) 23(4) 1(3)
0(20)  134(5) 106(5) 95(4) 239(4) 1(4) 5(4)
C21)  44(4) 86(6) 61(5) 20(4) _4(4) 14
c22)  58(5) 79(5) 51(5) 8(4) -4(4) 6(4)
C23)  59(5) 96(6) 43(4) 11(4) -5(4) -15(5)
Ce4)  44(5) 89(6) 52(5) 28(4) 2(4) -1(4)
CRs)  73(6) 71(6) 79(6) 8(5) 75) 14(4)
C26)  60(5) 82(6) 60(5) 10(4) -0(4) -8(5)
e 59(5) 85(6) 67(5) 16(4) -3(4) -11(4)
C(28)  43(4) 76(6) 44(5) 6(4) -15(3) -13(4)
C(29)  50(4) 58(5) 47(5) 1(4) 13) -8(3)
cGEo) 474 69(6) 68(6) 20(5) -o(4) -4(4)
CBl)  6%(5) 94(7) 43(5) 0(s) -5(4) 1(4)
C32)  74(5) 78(7) 61(6) -19(5) -6(4) -1{(4)
C33) 645 65(5) 71(6) 5(5) -20(4) -8(4)
CG4)  63(5) 111(6) 53(5) 30(4) 2(4) -o(4)
cRs5)  425) 74(5) 47(5) o(4) -9(4) 5(4)
0G6)  42(3) 98(4) 59(3) 20(2) -1(2) 3(2)
037 46(3) 105(4) 51(3) 24(2) -5(2) 2(2)
NG38)  67(4) 94(6) 76(5) 29(4) 5(4) -2(4)
0G39) 1195 75(4) 102(4) 8(3) 25(4) 4(3)
0(40)  143(5) 111(5) 84(4) 45(4) 11(4) -6(4)
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Table 5. Hydrogen coordinates ( x 10*) and isotropic displacement parameters (A%x 10 %)
for PF-00733741.

X y z Uleq)
H(2A) 991 5803 -1554 80
H(3A) 3539 6542 -849 80
H(5A) 6821 6781 -2072 80
H(6A) 4291 5979 -2776 80
H{7A) 57 6289 -2779 80
H(7B) -180 4609 2540 80
H(%A) 968 2210 -3025 80
H(11A) 1709 2232 -4700 80
H(124) 1737 5041 -4597 80
H(13A) 1231 6399 -3721 80
H(14A) 6738 7884 -614 80
H(14B) 8088 7649 -1079 80
H(174) 10000 5000 0 80
H(22A) 7308 12927 -1806 80
H(23A) 10206 13040 -1276 80
H(25A) 11441 9062 -2201 80
H(26A) 8551 8962 2747 80
H(27A) 4922 11510 -2558 80
H(Z7B) 5208 9725 2800 80
H(29A) 6074 13778 -3070 80
H(31A) 6774 12790 4754 80
H{32A) 6579 1065 -4636 80
H(33A) 6109 9186 -3771 80
H(34A) 13577 12340 -1267 80
H{34B) 13895 10598 -1538 80
H(37A) 15000 10000 0 80
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