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Yield, NMR and IR Spectral, and Elemental Analysis Data for 1,3-Dialkylimidazolium Bromides [(Cn)2-Im]Br and 1,3-Dialkylimidazolium Hexafluorophosphates [(Cn)2-Im]PF6 with n = 1-10.

1H NMR spectra were recorded with a Bruker AF-300 spectrometer at 25 oC in CDCl3 or d6-acetone and proton chemical shits are reported downfield from TMS.  NMR multiplicities are abbreviated as s = singlet, t = triplet, quart = quartet, quint = quintet, m = multiplet.  IR spectra were recorded with a Perkin Elmer Model 1600 infrared spectrophotometer as films between NaCl plates for liquid samples or deposits from dichloromethane or acetone solutions onto a NaCl plate for solid samples.  Elemental analysis was performed by Desert Analytics Laboratory of Tucson, Arizona.

[(C1)2-Im]PF6: 79% yield; 1H NMR: (d6-acetone) 4.04 (s, 6H, CH3), 7.66 (s, 2H, NCHCHN), 8.89 (s, 1H, NCHN); IR: 3177, 3136, 1710, 1620, 1579, 1174, 826, 557 cm-1. Anal calcd for C5H11F6N2P (242.10): C 24.80, H 3.75, N 11.57; found C 24.98, H 3.88, N 11.56.

[(C2)2-Im]Br:1 81% yield; 1H NMR (CDCl3): ( = 1.63 (t, J=7.2Hz, 6H, CH3), 4.47 (quart, J=7.4Hz, 4H, NCH2), 7.75 (d, J=1.6Hz, 2H, NCHCHN), 10.40 (s, 1H, NCHN).

[(C2)2-Im]PF6: 85% yield; 1H NMR: (d6-acetone): ( = 1.56 (t, J=7.3Hz, 6H, CH3), 4.37 (quart, J=7.2Hz, 4H, CH2), 7.73 (d, J=1.7Hz, 2H, NCHCHN), 8.95 (s, 1H, NCHN); IR: 3174, 3118, 2992, 2952, 2890, 1619, 1566, 1465, 1165, 832, 557 cm-1. Anal calcd for C7H13F6N2P (284.18) C 31.12, H 4.85, N 10.37; found C 31.22, H 4.98, N 10.35.  

[(C3)2-Im]Br: 79% yield; 1H NMR (CDCl3): ( = 0.99 (t, J=7.3Hz, 6H, CH3), 2.00 (sept, J=7.4Hz, 4H, CH2CH3), 4.37 (t, J=7.8Hz, NCH2), 7.75 (d, J=1.6Hz, 2H, NCHCHN), 10.41 (s, 1H, NCHN).  Anal calcd for C9H17BrN2 (233.15) C 46.36, H 7.35, N 12.02; found C46.23, H 7.25, N 11.97.

[(C3)2-Im]PF6: 90% yield; 1H NMR (d6-acetone): ( = 0.96 (t, J=7.3Hz, 6H, CH3), 1.97 (sept, J=7.4Hz, 4H, CH2CH3), 4.31 (t, J=7.3Hz, NCH2), 7.74 (d, J=1.6Hz, NCHCHN), 9.96 (s, 1H, NCHN); IR: 3162, 3117, 2972, 2882, 1566, 1463, 1165, 835, 557 cm-1. Anal calcd for C9H17F6N2P (298.21) C 36.25, H 5.75, N 9.39; found C 36.64, H 5.71, N 9.47.

[(C4)2-Im]Br: 83% yield, 1H NMR (CDCl3): ( = 0.97 (t, J=7.0Hz, 6H, CH3), 1.34 (sept, J=7.6Hz, 4H, CH3CH2(CH2)2N), 1.93 (pent, J=7.5Hz, 4H, NCH2CH2), 4.39 (t, J=7.3Hz, 4H, NCH2), 7.69 (m, 2H, NCHCHN), 10.45 (s, 1H, NCHN). Anal calcd for C11H21BrN2 (261.20) C 50.58, H 8.10, N 10.72; found C 50.47, H 8.52, N 10.37. 

[(C4)2-Im]PF6: 85% yield; 1H NMR (d6-acetone): ( = 0.95 (t, J=7.3Hz, 6H, CH3), 1.39 (sept, J=7.5Hz, 4H, NCH2CH2CH2), 1.95 (m, 4H, NCH2CH2), 4.36 (t, J=7.3Hz, 4H, NCH2), 7.78 (d, J=1.5Hz, NCHCHN), 9.03 (s, 1H, NCHN); IR: 3163, 3117, 1964, 2937, 1877, 1566, 1467, 1165, 837, 557 cm-1. Anal calcd for C11H21F6N2P (326.26) C 40.49, H 6.49, N 8.59; found C 40.66, H 6.58, N 8.63.  

[(C5)2-Im]Br: 83% yield; 1H NMR (CDCl3): ( = 0.89 (t, J=7.0Hz, 6H, CH3), 1.34 (m, 8H, CH3(CH2)2(CH2)2N), 1.95 (pent, J=7.1Hz, 4H, NCH2CH2), 4.39 (t, J=7.3Hz, 4H, NCH2), 7.68 (d, J=1.7Hz, 2H, NCHCHN), 10.47 (s, 1H, NCHN). Anal calcd C13H25BrN2 (289.26) C 53.98, H 8.71, N 9.68; found C 54.18, H 8.77, N 9.87. 

[(C5)2-Im]PF6: 89% yield; 1H NMR (CDCl3): ( = 0.89 (t, J=6.8Hz, 6H, CH3), 1.34 (m, 8H, CH3(CH2)2(CH2)2N), 1.88 (pent, J=7.6Hz, 4H, NCH2CH2), 4.16 (t, J=7.3Hz, 4H, NCH2), 7.33 (d, J=1.6Hz, 2H, NCHCHN), 8.57 (s, 1H, NCHN); IR: 3163, 3117, 2960, 2934, 2873, 1566, 1468, 1164, 836, 557 cm-1. Anal calcd for C13H25F6N2P (354.32) C 44.07, H 7.11, N 7.91; found C 44.15, H 7.17, N 7.94.  

[(C6)2-Im]Br: 80% yield, 1H NMR (CDCl3): ( = 0.86 (m, 6H, CH3), 1.30 (m, 12H, CH3(CH2)3(CH2)2N), 1.94 (m, 4H, NCH2CH2), 4.37 (t, J=7.4Hz, 4H, NCH2), 7.59 (d, J=1.6Hz, 2H, NCHCHN), 10.46 (s, 1H, NCHN). Anal calcd for C15H29BrN2 (317.31) C 56.78, H 9.21, N 8.83; found C 56.69, H 9.00, N 9.12.

[(C6)2-Im]PF6: 88% yield; NMR (CDCl3): ( = 0.86 (m, 6H, CH3), 1.30 (m, 12H, CH3(CH2)3(CH2)2N), 1.87 (m, 4H, NCH2CH2), 4.16 (t, J=7.4Hz, NCH2), 7.34 (d, J=1.5Hz, 2H, NCHCHN), 8.56 (s, 1H, NCHN); IR: 3173, 3120, 2958, 2924, 2858, 1567, 1469, 1165, 826, 558 cm-1. Anal calcd for C15H29F6N2P (382.37) C 47.12, H 7.64, N 7.33; found 47.25, H 7.54, N 7.68.

[(C7)2-Im]Br: 84% yield, NMR (CDCl3): ( = 0.86 (t, J=6.4Hz, 6H, CH3), 1.30 (m, 16H, CH3(CH2)4(CH2)2N), 1.94 (m, 4H, NCH2CH2), 4.38 (t, J=7.4Hz, NCH2), 7.64 (d, J=1.5Hz, 2H, NCHCHN), 10.45 (s, 1H, NCHN). Anal calcd for C17H33BrN2 (345.36) C 59.12, H 9.63, N 8.11; found C 58.96, H 9.86, N 8.36.

[(C7)2-Im]PF6: 91%yield, 1H NMR (CDCl3): ( = 0.86 (m, 6H, CH3), 1.29 (m, 16H, CH3(CH2)4(CH2)2N), 1.87 (m, 4H, NCH2CH2), 4.16 (t, J=7.3Hz, NCH2), 7.34 (d, J=1.5Hz, 2H, NCHCHN), 8.55 (s, 1H, NCHN); IR: 3162, 3117, 2956, 2929, 2858, 1565, 1466, 1162, 836, 557 cm-1. Anal calcd for C17H33F6N2P (410.42) C 49.75, H 8.10, N 6.83; found C 49.38, H 7.98, N 7.03.

[(C8)2-Im]Br: 87% yield; 1H NMR (CDCl3): ( 0.86 (m, 6H, CH3), 1.30 (m, 20H, CH3(CH2)5(CH2)2N), 1.94 (m, 4H, NCH2CH2), 4.37 (t, J=7.1Hz, NCH2), 7.56 (s, 2H, NCHCHN), 10.50 (s, 1H, NCHN). Anal calcd for C19H37BrN2 (373.41) C 61.11, H 9.99, N 7.50; found C 61.51, H 9.81, N 7.58.

[(C8)2-Im]PF6: 91% yield; 1H NMR (CDCl3): ( = 0.86 (m, 6H, CH3), 1.28 (m, 20H, CH3(CH2)5(CH2)2N), 1.87 (m, 4H, NCH2CH2), 4.16 (t, J=7.4Hz, NCH2), 7.36 (d, J=1.5Hz, 2H, NCHCHN), 8.72 (s, 1H, NCHN); IR: 3161, 3117, 2955, 2926, 2856, 1565, 1467, 1162, 837, 557 cm-1. Anal calcd for C19H37F6N2P (438.47) C 52.04, H 8.51, N 6.39; found C 52.49, H 8.96, N 6.71.

[(C9)2-Im]Br: 86% yield; 1H NMR (CDCl3): ( = 0.87 (m, 6H, CH3), 1.28 (m, 24H, CH3(CH2)6(CH2)2N), 1.92 (m, 4H, NCH2CH2), 4.37 (t, J=7.4Hz, NCH2), 7.58 (d, J=1.6Hz, 2H, NCHCHN), 10.52 (s, 1H, NCHN). Anal calcd for C21H41BrN2 (401.47) requires C 62.83; H 10.29; N 6.98; found C 62.65, H 10.47, N 6.80.

[(C9)2-Im]PF6: 90% yield; 1H NMR (CDCl3): ( = 0.86 (m, 6H, CH3), 1.27 (m, 24H, CH3(CH2)6(CH2)2N), 1.85 (m, 4H, NCH2CH2), 4.16 (t, J=7.5Hz, NCH2), 7.32 (d, J=1.3Hz, 2H, NCHCHN), 8.58 (s, 1H, NCHN); IR: 3161, 3117, 2955, 2926, 2856, 1565, 1466, 1162, 840, 557 cm-1.  Anal calcd for C21H41F6N2P(466.53) requires C 54.06; H 8.86; N 6.00; found C 54.49, H 9.22, N 6.05.

[(C10)2-Im]Br: 82% yield; 1H NMR (CDCl3): ( = 0.87 (m, 6H, CH3), 1.28 (m, 28H, CH3(CH2)7(CH2)2N), 1.93 (m, 4H, NCH2CH2), 4.37 (t, J=7.4Hz, NCH2), 7.56 (m, 2H, NCHCHN), 10.53 (s, 1H, NCHN).  Anal calcd for C23H45BrN2 (429.52) requires C 64.31; H 10.56; N 6.52; found C 64.11, H 10.70, N 6.39.

[(C10)2-Im]PF6: 83% yield; 1H NMR (CDCl3): ( 0.87 (m, 6H, CH3), 1.28 (m, 28H, CH3(CH2)7(CH2)2N), 1.89 (m, 4H, NCH2CH2), 4.20 (t, J=7.3Hz, NCH2), 7.31 (d, J=1.5Hz, 2H, NCHCHN), 8.93 (s, 1H, NCHN); IR: 3162, 3116, 2924, 2854, 1565, 1466, 1163, 838, 557 cm-1. Anal calcd for C23H45F6N2P (494.58) requires C 55.85; H 9.17; N 5.66; found C 56.18, H 9.43, N 5.76.
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