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Table S1 Selected vibrational frequencies of the most intense modes of the [3n]-allenophanes. All values are given in [cm–1]

Description
2
4a
4b
6a
6b
8a
8b
8c
8d


Freq.
Sym.
Freq.
Sym.
Freq.
Sym.
Freq.
Sym.
Freq.
Sym.
Freq.
Sym.
Freq.
Sym.
Freq.
Sym.
Freq.
Sym.

allene-C-C-C-bending
575
A
613
Bu
565
B3
570
A2
627
B
623
B2
570
Bu
585
B2
572
A

allene-C-C-C-bending
605
A
561
Au
535
B2
590
E
599
A
607
E
600
Bu
599
B3
605
A

benzene-out-of-plane
662
A
537
Au
567
B1
—–
—
—–
—
638
E
630
Au
629
B1
640
A

benzene-out-of-plane
698
A
716
Au
722
B2
724
E
718
B
703
E
705
Bu
696
B3
714
A

benzene-out-of-plane
857
A
801
Bu
803
B1
809
E
812
A
815
E
811
Au
810
B1
818
A

complex skeleton vib.
966
A
992
Bg
1000
B1
998
E
994
B
996
B2
994
Bu
997
B3
996
A

complex vibration
1024
A
1042
Bu
1045
B1
1045
E
1047
B
1047
E
1046
Bu
1045
B3
1047
A

complex vibration
1076
A
1062
Au
1064
B2
1063
E
1064
B
1062
E
1060
Bu
1060
B3
1062
A

complex skeleton vib.
1188
A
1214
Au
1217
B2
1223
E
1221
A
1219
E
1219
Bu
1220
B3
1221
A

complex skeleton vib.
1243
A
1222
Bu
1225
B1
1237
A2
1236
B
1237
B2
1236
Bu
1236
B2
1238
A

CH3-C-H-bending
1357
A
1355
Bu
1356
B3
1356
A2
1356
B
1355
E
1355
Au
1355
B1
1356
A

CH3-C-H-bending
1469
A
1457
Au
1458
B2
1461
E
1461
B
1461
E
1466
Bu
1466
B3
1458
A

benzene-C-H-bending
1483
A
1473
Au
1474
B2
1486
E
1489
A
1491
E
1492
Bu
1492
B3
1490
A

benzene-C-C-stretch
1570
A
1526
Bu
1524
B1
1538
E
1544
A
1547
E
1547
Au
1546
B1
1547
A

benzene-C-C-stretch
1595
A
1565
Bu
1571
B1
1589
E
1589
A
1597
E
1597
Bu
1593
B1
1595
A

allene-C-C-C-stretch
1979
A
1877
Bu
1893
B3
1946
E
1938
A
1946
E
1943
Bu
1943
B3
1947
A

CH3-C-H-stretch
2656
A
2959
Bu
2953
B3
2957
A2
2961
B
2959
B2
2959
Bu
2957
B3
2959
A

CH3-C-H-stretch
3010
A
3012
Bu
3011
B2
3011
E
3016
B
3014
E
3011
Bu
3011
B2
3012
A

CH3-C-H-stretch
3060
A
3066
Au
3059
B2
3058
E
3065
B
3067
E
3064
Au
3061
B1
3066
A

benzene-C-H-stretch
3109
A
3103
Au
3099
B2
3099
E
3106
A
3110
E
3101
Bu
3099
B3
3110
A

benzene-C-H-stretch
3119
A
3123
Bu
3120
B3
3115
A2
3123
B
3125
B2
3120
Bu
3120
B2
3126
A

Table S2 "Allene-C-C-C-antisymmetric stretch vibration" for allenophanes


Intensity [km/mol]
Frequency [cm–1]
Symmetry

Monomer




2
18
1979
A

[32]-allenophane




4a
6
1877
Bu


0
1879
Bg

4b
10
1893
B3


0
1894
B1

[33]-allenophane




6a
7
1946
E


7
1946
E


1
1947
A2

6b
8
1933
B


1
1938
B


8
1938
A

[34]-allenophane




8a
29
1946
E


29
1946
E


1
1947
B2


0
1948
A2

8b
0
1942
Ag


32
1943
Bu


29
1944
Au


0
1944
Bg

8c
0
1942
A


23
1943
B1


35
1943
B3


0
1944
B2

8d
15
1946
A


16
1947
A


10
1951
A


13
1952
A


