STable 1 Experimental and calculated vibrational wavenumbers (cm-1) with DFT and HF methods

	
	B3LYP/6-311G
	B3LYP/6-311G**
	HF/6-311G
	HF/6-311G**
	EXP.(IR)
	Exp. (Raman)
	Vibrations

	
	(scale factor 0.9614)
	
	
	

	1
	26.33(25.31)
	24.18(23.25)
	26.13(25.12)
	27.01(25.96)
	
	
	ωC3C8+ωC1C6+ωC7H+ωC5H

	2
	77.17(74.19)
	73.30(70.47)
	82.56(79.37)
	77.07(74.09)
	
	
	ωC=O+ωN1C5+ωN2C7

	3
	78.87(75.83)
	74.61(71.73)
	86.07(82.75)
	80.66(77.55)
	
	
	ωC3C8+ωC1C6+ωC7H+ωC5H

	4
	134.77(129.57)
	129.93(124.91)
	146.10(140.46)
	156.72(150.67)
	
	
	ωC5H+ωC7H

	5
	140.54(135.12)
	138.71(133.36)
	146.59(140.93)
	159.20(153.06)
	
	
	ωC5H+ωC7H

	6
	184.13(177.02)
	172.12(165.48)
	190.98(183.61)
	172.07(165.43)
	
	
	ωC5H+ωC7H+ωC6H +ωC8H

	7
	219.87(211.38)
	205.86(197.91)
	226.46(217.72)
	208.52(200.47)
	
	
	ωC6H+ωC8H+ωC5H +ωC7H

	8
	249.11(239.49)
	246.05(236.55)
	253.02(243.25)
	252.67(242.91)
	
	
	ωC6H+ωC8H

	9
	279.09(268.32)
	269.15(258.76)
	286.72(275.65)
	277.49(266.78)
	
	
	ωC6H+ωC8H

	10
	303.15(291.45)
	302.73(291.04)
	323.18(310.71)
	319.73(307.39)
	
	
	δC1C6+δC3C8+δN1C5+δN2C7

	11
	316.98(304.74)
	315.19(303.02)
	333.39(320.52)
	328.65(315.97)
	
	
	ρC6H +ρC8H

	12
	329.73(317.00)
	326.12(313.53)
	352.68(339.07)
	346.99(333.60)
	
	
	δN1C5+δC1C6+δN2C7+δC3C8

	13
	361.36(347.41)
	358.34(344.51)
	384.18(369.35)
	374.79(360.32)
	
	
	ωC5H+ωC7H

	14
	401.09(385.61)
	392.56(377.41)
	430.04(413.44)
	420.52(404.29)
	
	
	νR

	15
	406.26(390.58)
	402.86(387.31)
	438.36(421.44)
	428.73(412.18)
	404
	
	νR

	16
	417.37(401.26)
	424.33(407.95)
	446.79(429.54)
	453.17(435.68)
	
	
	ρC=O+ωC5H+ωC7H

	17
	465.93(447.95)
	445.73(428.52)
	497.79(478.58)
	470.69(452.52)
	
	
	ωC1C6+ωC3C8+ωC5H+ωC7H

	18
	477.75(459.31)
	477.09(458.67)
	522.70(502.52)
	522.10(501.95)
	494
	497
	νR+ωC1C6+ωC3C8

	19
	613.89(590.19)
	617.77(593.92)
	674.10(648.08)
	678.80(652.60)
	
	623
	τR

	20
	670.75(644.86)
	671.68(645.75)
	728.25(700.14)
	730.09(701.91)
	
	
	νC1N1+νC3N2+τC6H+τC8H+

	21
	678.53(652.34)
	684.55(658.13)
	749.17(720.25)
	759.80(730.47)
	708
	679
	ωC1C2+ωC1H+ωC3C4+ωC3H

	22
	745.59(716.81)
	745.31(716.54)
	823.21(791.43)
	824.57(792.74)
	748
	
	τC1C2+τC1H+τC3C4+τC3H+τC6H+τC8H

	23
	750.64(721.67)
	753.60(724.51)
	823.52(791.73)
	826.45(794.55)
	
	
	τC1C2+τC1H+τC3C4+τC3H+τC6H+τC8H

	24
	818.61(787.01)
	815.98(784.48)
	891.66(857.24)
	887.03(852.79)
	
	
	ρC6H+ρC8H+τR

	25
	907.71(872.67)
	904.75(869.83)
	978.04(940.29)
	971.67(934.16)
	896
	
	νC1C6+νC3C8+δC1H+δC3H+ρC5H+ρC7H+ωC6H+ωC8H

	26
	977.77(940.03)
	970.02(932.58)
	1046.76(1006.36)
	1033.25(993.36)
	
	961
	δC1H+δC3H+ρC5H+ρC7H+ωC6H+ωC8H

	27
	995.50(957.07)
	986.28(948.21)
	1083.80(1041.97)
	1072.53(1031.13)
	963
	
	ρC5H+ρC7H+ρC8H +ρC6H 

	28
	1068.63(1027.38)
	1055.02(1014.30)
	1166.52(1121.49)
	1149.02(1104.67)
	1040
	
	ωC5H+ωC7H+ωC6H+ωC8H

	29
	1091.94(1049.79)
	1083.71(1041.88)
	1187.79(1141.94)
	1178.15(1132.68)
	1060
	1073
	τC6H+τC8H+δC5H+δC5N1+δC7H+δC7N2 

	30
	1110.29(1067.43)
	1089.03(1046.99)
	1206.41(1159.84)
	1187.58(1141.74)
	1090
	
	τC6H+τC8H+δC5H+δC5N1+δC7H+δ C7N2

	31
	1113.26(1070.29)
	1096.20(1053.89)
	1214.10(1167.24)
	1197.34(1151.12)
	
	
	ωC6H+ωC8H+δC1H+δC1C6+δC3H+δC3C8

	32
	1116.51(1073.41)
	1105.10(1062.44)
	1217.78(1170.77)
	1199.60(1153.29)
	
	
	ωC5H+ωC7H+ωC3H+ωC1H

	33
	1129.88(1086.27)
	1109.30(1066.48)
	1232.81(1185.22)
	1210.49(1163.76)
	
	
	ρC5H+ρC7H+ωC6H+ωC8H

	34
	1164.37(1119.43)
	1145.12(1100.92)
	1262.36(1213.63)
	1243.11(1195.12)
	
	
	C5H+ωC7H

	35
	1164.58(1119.63)
	1146.25(1102.00)
	1266.34(1217.46)
	1246.27(1198.16)
	
	
	ωC5H+ωC7H

	36
	1207.95(1161.32)
	1193.15(1147.09)
	1311.37(1260.75)
	1293.56(1243.63)
	1170
	
	ωC3H+ωC1H+νN1C5+νN2C7+ρC5H+ρC7H

	37
	1261.95(1213.24)
	1264.83(1216.01)
	1390.38(1336.71)
	1397.73(1343.78)
	1260
	
	νN1C1+νN2C3+ωC5H+ωC7H

	38
	1294.30(1244.34)
	1284.29(1234.72)
	1424.07(1369.10)
	1404.52(1350.30)
	
	
	ρC3H+ρC1H

	39
	1349.10(1297.02)
	1331.47(1280.08)
	1472.95(1416.09)
	1463.67(1407.17)
	1330
	1329
	ρC3H+ρC1H

	40
	1349.83(1297.73)
	1333.35(1281.88)
	1480.10(1422.97)
	1464.84(1408.30)
	
	
	ρC3H+ρC1H

	41
	1357.55(1305.15)
	1347.88(1295.85)
	1482.10(1424.89)
	1481.83(1424.63)
	
	
	ρC3H+ρC1H

	42
	1359.53(1307.05)
	1348.15(1296.11)
	1490.96(1433.41)
	1483.45(1426.19)
	1360
	
	ρC3H+ρC1H+νN1C4

	43
	1437.84(1382.34)
	1399.96(1345.92)
	1563.64(1503.28)
	1530.76(1471.68)
	
	
	ωC6H+ωC8H

	44
	1440.21(1384.62)
	1400.43(1346.37)
	1565.01(1504.60)
	1530.91(1471.81)
	1420
	
	ωC6H+ωC8H

	45
	1455.97(1399.77)
	1431.11(1375.87)
	1588.73(1527.41)
	1565.20(1504.78)
	
	
	ωC5H+ωC7H

	46
	1461.84(1405.41)
	1434.61(1379.23)
	1594.00(1532.47)
	1572.42(1511.72)
	1460
	1455
	ωC5H+ωC7H

	47
	1478.65(1421.57)
	1459.56(1403.22)
	1620.52(1557.97)
	1598.58(1536.87)
	
	
	ωC5H+ωC7H+ωC3H+ωC1H

	48
	1488.32(1430.87)
	1469.74(1413.01)
	1631.57(1568.59)
	1604.10(1542.18)
	
	
	ωC5H+ωC7H+ωC3H+ωC1H+ωC6H+ωC8H+νC4N1+νC2N2

	49
	1526.34(1467.42)
	1490.41(1432.88)
	1642.28(1578.89)
	1607.41(1545.36)
	
	
	ωMe

	50
	1527.15(1468.20)
	1491.88(1434.29)
	1644.05(1580.59)
	1611.21(1549.02)
	1500
	
	ωMe

	51
	1536.33(1477.03)
	1501.21(1443.26)
	1650.51(1586.80)
	1617.48(1555.04)
	
	1518
	ωC6H+ωC8H

	52
	1537.28(1477.94)
	1502.24(1444.25)
	1651.02(1587.29)
	1618.71(1556.23)
	
	
	ωC6H+ωC8H

	53
	1540.60(1481.13)
	1504.46(1446.39)
	1653.60(1589.77)
	1621.97(1559.36)
	
	
	δC6H+δC8H+ωC7H+ωC5H

	54
	1543.00(1483.44)
	1510.42(1452.12)
	1660.42(1596.33)
	1633.49(1570.44)
	
	
	ωC6H+ωC8H+ωC5H+ωC7H

	55
	1561.58(1501.30)
	1529.71(1470.66)
	1676.44(1611.73)
	1649.19(1585.53)
	
	
	ωC5H+ωC7H

	56
	1565.67(1505.24)
	1536.90(1477.58)
	1683.17(1618.20)
	1664.63(1600.38)
	
	
	ωC5H+ωC7H+νC4N1+νC2N2

	57
	1630.74(1567.79)
	1731.99(1665.14)
	1776.19(1707.63)
	1900.56(1827.20)
	1650
	
	νC=O+δC5H+δC7H+νR

	58
	1635.90(1572.75)
	1733.41(1666.50)
	1778.19(1709.55)
	1903.77(1830.29)
	
	1640
	νC=O+δC5H+δC7H+ρC1H+ρC3H+ρR

	59
	3007.40(2891.31)
	3013.67(2897.34)
	3177.29(3054.65)
	3175.42(3052.84)
	2940
	2940
	νC3H+νC1H+νC8H

	60
	3007.54(2891.45)
	3014.09(2897.75)
	3177.41(3054.76)
	3175.51(3052.94)
	
	
	νC1H+νC3H+νC6H

	61
	3025.48(2908.70)
	3028.72(2911.81)
	3182.10(3059.27)
	3181.55(3058.74)
	
	
	νC5H+νC7H

	62
	3025.49(2908.71)
	3028.85(2911.94)
	3182.59(3059.74)
	3181.99(3059.17)
	
	
	νC5H+νC7H

	63
	3035.83(2918.65)
	3042.05(2924.63)
	3198.84(3075.36)
	3207.16(3083.36)
	
	
	νC6H+νC8H

	64
	3036.05(2918.86)
	3042.13(2924.70)
	3199.12(3075.63)
	3207.84(3084.02)
	
	
	νC6H+νC8H

	65
	3086.99(2967.83)
	3083.33(2964.31)
	3245.94(3120.65)
	3243.76(3118.55)
	
	
	νC5H+νC7H

	66
	3087.21(2968.04)
	3083.51(2964.49)
	3246.15(3120.85)
	3243.97(3118.76)
	
	
	νC5H+νC7H

	67
	3110.88(2990.80)
	3111.23(2991.14)
	3252.80(3127.24)
	3247.45(3122.10)
	2990
	2990
	νC6H

	68
	3110.94(2990.86)
	3111.28(2991.18)
	3252.97(3127.41)
	3247.56(3122.21)
	
	
	νC8H

	69
	3136.23(3015.17)
	3139.73(3018.54)
	3284.16(3157.39)
	3280.42(3153.79)
	
	
	νC6H+νC8H
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	3136.43(3015.36)
	3139.90(3018.70)
	3284.43(3157.65)
	3280.73(3154.09)
	
	
	νC6H+νC8H

	71
	3151.57(3029.92)
	3152.89(3031.19)
	3305.54(3177.95)
	3302.45(3174.98)
	
	
	νC5H+νC7H

	72
	3151.65(3030.00)
	3153.00(3031.29)
	3305.63(3178.03)
	3302.68(3175.20)
	
	
	νC5H+νC7H


ν(symmetric stretching vibration), νas(an symmetric stretching vibration), δ(shear type vibration), ω(wagging vibration), ρ(rocking vibration), τ(twisted vibration)


