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Supplementary Information 

Frequencies and Moments of Inertia for the Reactants, TS, Products with Optimized

Geometry at the B3LYP/cc-pvdz Level.

Species
Ii(amu)
( j (cm-1)

C6H5
288.80535, 323.60275, 612.40810
401, 425, 597, 614, 673, 720, 813, 893, 966, 981, 998, 1022, 1048, 1070, 1164, 1164, 1292, 1340, 1457, 1465, 1584, 1639, 3166, 3173, 3185, 3188, 3199

H2CO
6.42622, 46.64683, 53.07306
1186, 1253, 1515, 1833, 2868, 2921

HCO
2.62434, 40.52796, 43.15230
1094, 1936, 2605

C6H6
318.46506, 318.46506, 636.93013
415, 415, 618, 618, 692, 723, 867, 867, 988, 988, 1014, 1020, 1023, 1059, 1059, 1162, 1187, 1187, 1358, 1364, 1507, 1507, 1646, 1646, 3166, 3177, 3177, 3193, 3193, 3204

C6H5CHO
346.20489, 1159.20438, 1505.40927
128, 222, 244, 421, 442, 474, 627, 660, 709, 769, 840, 870, 948, 1001, 1014, 1021, 1040, 1043, 1095, 1172, 1176, 1227, 1323, 1368, 1410, 1481, 1517, 1634, 1651, 1790, 2874, 3167, 3177, 3189, 3199, 3207

C6H5CH2O
359.66878, 1198.93769, 1547.81944
32, 183, 216, 409, 423, 429, 549, 610, 629, 716, 765, 803, 867, 934, 991, 1014, 1015, 1047, 1077, 1100, 1121, 1169, 1182, 1208, 1283, 1317, 1354, 1365, 1479, 1522, 1638, 1655, 2863, 2868, 3157, 3175, 3186, 3199, 3208

C6H5OCH2
352.13413, 1125.99092, 1465.02443
98, 214, 245, 340, 425, 454, 518, 560, 624, 633, 706, 773, 798, 839, 913, 978, 1000, 1011, 1043, 1093, 1149, 1167, 1178, 1184, 1313, 1325, 1367, 1447, 1486, 1521, 1639, 1653, 3118, 3178, 3186, 3201, 3210, 3215, 3273

cyc1
396.40211, 975.24287, 1252.38573
111, 274, 336, 409, 431, 439, 546, 599, 648, 711, 746, 765, 832, 895, 953, 966, 979, 992, 1006, 1095, 1123, 1143, 1145, 1176, 1274, 1305, 1349, 1428, 1456, 1491, 1548, 1595, 3045, 3137, 3172, 3176, 3195, 3197, 3207

cyc2
386.77866, 1150.26042, 1412.13532
21, 138, 280, 333, 413, 496, 566, 628, 707, 769, 795, 852, 919, 931, 983, 1010, 1014, 1048, 1071, 1092, 1152, 1171, 1189, 1199, 1292, 1335, 1363, 1476, 1505, 1518, 1632, 1643, 2947, 2991, 3173, 3180, 3188, 3195, 3204

vdw
358.25339, 2017.18501, 2375.43839
27, 39, 64, 83, 117, 182, 406, 428, 596, 616, 674, 729, 829, 912, 979, 980, 1005, 1022, 1051, 1076, 1164, 1171, 1194, 1256, 1303, 1338, 1457, 1469, 1507, 1582, 1637, 1817, 2875, 2947, 3163, 3170, 3181, 3184, 3196

TS1
358.78693, 1764.01738, 2122.80431
588(i), 57, 58, 88, 205, 359, 403, 442, 510, 608, 690, 731, 836, 841, 911, 976, 1006, 1017, 1041, 1076, 1152, 1167, 1174, 1212, 1243, 1306, 1342, 1454, 1482, 1533, 1604, 1634, 1847, 2820, 3159, 3163, 3174, 3179, 3194

TS2
370.90361, 1451.89048, 1810.02813
159(i), 36, 86, 99, 265, 379, 407, 454, 597, 601, 675, 732, 818, 905, 964, 972, 1003, 1020, 1043, 1071, 1100, 1163, 1165, 1237, 1294, 1342, 1462, 1466, 1491, 1583, 1645, 1688, 2876, 2925, 3167, 3175, 3186, 3197, 3206

TS3
361.39176, 1189.80098, 1528.57852
830(i),118, 188, 220, 349, 404, 421, 452, 499, 626, 654, 709, 772, 830, 867, 946, 998, 1013, 1014, 1025, 1043, 1095, 1171, 1176, 1216, 1320, 1363, 1383, 1479, 1515, 1628, 1649, 1683, 2851, 3165, 3177, 3189, 3200, 3208

TS4
358.72205, 1395.27126, 1741.08766
314(i), 38, 83, 89, 144, 307, 404, 431, 584, 603, 685, 728, 829, 898, 960, 968, 1000, 1005, 1021, 1045, 1070, 1159, 1164, 1219, 1296, 1351, 1414, 1467, 1474, 1575, 1590, 1657, 2936, 3016, 3148, 3167, 3174, 3188, 3197

TS5
393.97714, 1001.89344, 1268.56869
649(i), 165, 214, 362, 419, 432, 502, 515, 616, 666, 711, 776, 780, 810, 871, 971, 985, 996, 1027, 1080, 1090, 1131, 1159, 1163, 1226, 1304, 1349, 1453, 1469, 1476, 1574, 1603, 3079, 3170, 3176, 3194, 3198, 3204, 3217

TS6
396.60213, 986.90256, 1258.08729
381(i), 152, 240, 337, 416, 424, 486, 607, 643, 722, 752, 785, 858, 931, 968, 980, 986, 1014, 1025, 1102, 1132, 1153, 1178, 1197, 1281, 1317, 1353, 1446, 1466, 1500, 1556, 1591, 3012, 3088, 3174, 3179, 3195, 3199, 3206

TS7
381.07140, 1162.10087, 1444.77178
128(i), 108, 188, 339, 413, 476, 518, 629, 705, 755, 766, 855, 857, 929, 983, 1010, 1013, 1047, 1068, 1086, 1119, 1171, 1186, 1197, 1287, 1338, 1364, 1475, 1487, 1517, 1634, 1645, 2931, 2983, 3170, 3177, 3186, 3194, 3202

