Frequency Summary for M(bz)2 w/ B3LYP/gen, where gen = 6-311+G(d,p) for all atoms except Cr, LanL2DZ for Cr.

Frequencies (cm-1) for M(bz)2 D6h sandwich complexes (M = Cr, Mo, W) from B3LYP/General Basis


	Cr+/Cr(bz)2
	Mo+/Mo(bz)2
	W+/W(bz)2
	Description

	30 / 42
	-20 / 9
	21 / 23
	bz-bz torsion

	143 / 158
	95 / 108
	91 / 111
	bz-M-bz bend

	147 / 159
	94 / 113
	93 / 109
	bz-M-bz bend

	255 / 256
	259 / 262
	282 / 280
	Symm M-bz stretch

	286 / 303
	305 / 320
	326 / 338
	M-bz bend

	289 / 306
	304 / 321
	327 / 338
	M-bz bend

	344 / 381
	358 / 353
	332 / 276
	C out-of-plane bend

	361 / 371
	360 / 351
	359 / 277
	C out-of-plane bend

	403 / 433
	295 / 340
	279 / 316
	Asymm M-bz stretch / H out-of-plane bend

	426 / 437
	440 / 445
	451 / 443
	C out-of-plane bend

	426 / 469
	370 / 407
	347 / 369
	C out-of-plane bend

	432 / 466
	371 / 407
	343 / 368
	M translation / M-bz bend

	436 / 436
	442 / 446
	451 / 443
	C out-of-plane bend

	542 / 558
	593 / 597
	583 / 580
	C out-of-plane bend

	606 / 633
	602 / 632
	610 / 629
	Ring deformation

	607 / 612
	602 / 596
	601 / 595
	Ring deformation

	608 / 634
	606 / 629
	611 / 629
	Ring deformation

	611 / 615
	607 / 592
	600 / 595
	Ring deformation 

	638 / 576
	617 / 609
	615 / 592
	C out-of-plane bend

	792 / 795
	789 / 786
	809 / 799
	H out-of-plane bend

	808 / 805
	797 / 787
	809 / 799
	H out-of-plane bend

	876 / 857
	870 / 845
	869 / 848
	H out-of-plane bend

	879 / 851
	869 / 849
	871 / 853
	H out-of-plane bend

	892 / 875
	879 / 865
	876 / 871
	H out-of-plane bend

	892 / 875
	875 / 866
	885 / 872
	H out-of-plane bend

	907 / 893
	922 / 850
	951 / 906
	H out-of-plane bend

	910 / 886
	922 / 845
	909 / 817
	H out-of-plane bend

	917 / 890
	922 / 919
	918 / 814
	H out-of-plane bend

	919 / 913
	925 / 914
	913 / 912
	H out-of-plane bend

	921 / 934
	955 / 911
	915 / 905
	H out-of-plane bend

	947 / 939
	946 / 917
	951 / 916
	H out-of-plane bend

	987 / 987
	977 / 979
	970 / 978
	bz breathing

	988 / 989
	976 / 979
	971 / 977
	bz breathing

	1026 / 1017
	1017 / 1008
	1010 / 1006
	H in-plane bend

	1027 / 1016
	1019 / 1010
	1011 / 1007
	H in-plane bend

	1028 / 1021
	1020 / 1012
	1010 
/ 1005
	H in-plane bend

	1029 / 1023
	1019 / 1013
	1013 / 1009
	H in-plane bend

	1036 / 1010
	1021 / 1017
	1048 / 1002
	Ring deformation / H out-of-plane bend

	1039 / 1028
	1035 / 1015
	1034 / 1014
	Ring deformation / H out-of-plane bend

	1165 / 1146
	1158 / 1137
	1150 / 1131
	H in-plane bend

	1166 / 1149
	1158 / 1137
	1151 / 1131
	H in-plane bend

	1171 / 1162
	1172 / 1164
	 1168 / 1157
	H in-plane bend

	1173 / 1161
	1171 / 1159
	1168 / 1157
	H in-plane bend

	1175 / 1162
	1171 / 1159
	1168 / 1163
	H in-plane bend

	1180 / 1169
	1178 / 1169
	1174 / 1167
	H in-plane bend

	1359 / 1355
	1357 / 1354
	1351 / 1350
	H in-plane bend

	1360 / 1355
	1357 / 1354
	1351 / 1350
	H in-plane bend

	1363 / 1399
	1364 / 1384
	1368 / 1393
	Ring deformation / H in-plane bend

	1403 / 1408
	1402 / 1407
	1397 / 1411
	Ring deformation / H in-plane bend

	1471 / 1465
	1464 / 1459
	1456 / 1453
	H in-plane bend / C-C stretch

	1471 / 1465
	1465 / 1461
	1456 / 1455
	H in-plane bend / C-C stretch

	1472 / 1468
	1465 / 1460
	1458 / 1458
	H in-plane bend / C-C stretch

	1472 / 1466
	1466 / 1462
	1486 / 1464
	H in-plane bend / C-C stretch

	1523 / 1501
	1507 / 1481
	1457 / 1456
	H in-plane bend / C-C stretch

	1524 / 1503
	1506 / 1482
	1488 
/ 1466
	H in-plane bend / C-C stretch

	1538 / 1535
	1534 / 1533
	1524 / 1531
	H in-plane bend / C-C stretch

	1540 / 1536
	1535 / 1535
	1525 / 1533
	H in-plane bend / C-C stretch

	3204 / 3204
	3231 / 3193
	3244 / 3197
	C-H stretch

	3205 / 3239
	3218 / 3171
	3215 / 3186
	C-H stretch

	3208 / 3240
	3220 / 3194
	3224 
/ 3190
	C-H stretch

	3211 / 3196
	3215 / 3192
	3249 / 3191
	C-H stretch

	3217 / 3258
	3216 / 3178
	3212 / 3177
	C-H stretch

	3219 / 3241
	3210 / 3197
	3233 
/ 3179
	C-H stretch

	3220 / 3158
	3221 / 3188
	3220 
/ 3191
	C-H stretch

	3220 / 3122
	3214 / 3195
	3209 / 3186
	C-H stretch

	3229 / 3171
	3237 / 3201
	3259 / 3212
	C-H stretch

	3230 / 3178
	3222 / 3206
	3245 / 3198
	C-H stretch

	3237 / 3351
	3236 / 3182
	3262 / 3201
	C-H stretch

	3237 / 3336
	3234 / 3170
	3196 / 3192
	C-H stretch


