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Selected structural parameters obtained at differentd@feheory are compiled in Tables S1-S2.

Table S1: Selected bond lenghts of the asymmetric struituke
bond B3LYP/cc-pVDZ MO06-2X/cc-pVDZ MP2/cc-pVDZ B3LYP/qeVTZ CC2/cc-pVTZ

O1-H 1.029 1.025 1.014 1.014 1.039
0:1-C, 1.323 1.315 1.330 1.322 1.325
C1-Co 1.386 1.379 1.385 1.376 1.384
C1-C3 1.439 1.440 1.450 1.436 1.427
C3-0y 1.261 1.249 1.258 1.253 1.275
C3-Cs 1.498 1.496 1.499 1.493 1.484
Cs-C11 1.406 1.399 1.411 1.398 1.401
C11-C12 1.396 1.393 1.404 1.388 1.393
C12-Ci3 1.398 1.394 1.406 1.390 1.396
C13-Cy4 1.399 1.396 1.407 1.392 1.397
C14-Cyi5 1.394 1.391 1.402 1.386 1.392
Cs5-Cy5 1.406 1.400 1411 1.398 1.401
Co-Cy 1.482 1.482 1.481 1.475 1.469
Cy4-Cg 1.407 1.400 1.412 1.399 1.402
Cs-Cy 1.395 1.392 1.403 1.387 1.392
C7-Cg 1.398 1.394 1.406 1.390 1.396
Cg-Cq 1.399 1.395 1.406 1.391 1.396
Co-C1o 1.394 1.391 1.403 1.386 1.392
C4-Cqo 1.407 1.401 1.412 1.399 1.402

Table S2: Selected bond lenghts of the symmetric structube i
bond B3LYP/cc-pVDZ MO06-2X/cc-pVDZ MP2/cc-pvVDZ B3LYP/qeVTZ CC2/cc-pVTZ

O1-H 1.203 1.197 1.201 1.202 1.203
0:-C, 1.291 1.281 1.291 1.287 1.296
C1-Co 1.411 1.407 1.414 1.404 1.406
Co-Cs 1.487 1.487 1.488 1.482 1.481
C4-Co 1.407 1.400 1.411 1.399 1.402
Cs-C; 1.394 1.391 1.402 1.387 1.393
C7-Cg 1.399 1.395 1.406 1.391 1.397
Cs-Co 1.399 1.395 1.406 1.391 1.397
Co-C10 1.395 1.392 1.403 1.387 1.394
C4-Cro 1.406 1.400 1.411 1.399 1.402




Absolute values of cubic force constants larger than 25%an the A/S species are given in Table /, and absolute values of
quartic force constants larger than 25 cifor the A/Sspecies are given in Table /. For simplicity, mode numbeinrascending
order is used instead of labels. for theonformer, mode numbers 35, 58 and 70 correspongiipdon andvop, respectively.
For theS conformer, mode numbers 1, 27, 53, 64, 66 and 70 corresponshts) Voo, YoHo, Vco, Vcc anddono, respectively.

Table S3: Absolute values of cubic anharmonic force comsiaiitheA species (in cm?) larger than 25 cmt.

Ka,4,70 27 Ksso170 46 Ksgasa70 32 Kesss70 52 K70,28.70 49
Ks 4,70 29 Kaspa70 34 Ksgse7o 57 Kess970 60 K7o3270 229
Ks 5,70 49 Kasos70 174 Ksgs770 28 Kese170 40 K704570 32
Ke.4,70 26 Kasoe70 57 Ksgsg7o 180 Kesez7o 33 K705070 37
Kg,9,70 30 Kssze70 102 Ksgszzo 37 Kess470 S8 K7052,70 45
K109,70 45 Kssza70 71 Ksgss70 42 Kess670 72 K7os370 222
Kio1070 58 Kssss70 989 Ksgso70 37 Keges70 31 K7054.70 92
K1s9,70 31 Kagss7o 29 Keoss7o 26 K7o370 136 K7os570 288
Kis1070 42 Kszsz7o 26 Keisz7o 27 K706,70 35 K7os670 283
K169,70 29 Kssi870 25 Keiss7o 31 K707,70 79 K7057,70 82
Kie1070 38 Ksss37o 29 Kesss7o 25 K708,70 47 K7os870 703
Kig1570 29 Kssss70 34 Keg1870 31 K7o970 258 K7o5070 184
Kig1670 25 Ks6,9.70 27 Keasz7o 32 K7o1070 419 Kzos070 124
Kosos70 30 Ksg1070 33 Kesss70 36 K7zo1170 31 K706170 66
Ksz1070 27 Ksgi570 25 Kesso70 48 K7o1270 32 K7063,70 78
Kzs2,70 43 Kse1670 25 Keser7o0 35 K7o1470 46 K7o06470 195
Kss3,70 28 Ksg3,70 37 Kessz70 28 K7o1570 285 K7oe670 140
Kss,4,70 46 Ksg9,70 81 Kespazo 43 K7o1670 282 K7068,70 77
Kass70 167 Ksg1070 110 Kes1070 27 K701770 53 K7oe070 142
Kzse,70 73 Ksgi570 76 Kes1g70 38 K7o1870 101 K707070 2606
Kzs7,70 78 Ksgi670 76 Keesz7o 27 K7o2070 51

Kssi570 63 Ksgoo70 29 Keesa7o 44 K702270 151

Kssie70 49 Ksgazz70 52 Keesa7o 31 K702770 55

Table S4: Absolute values of cubic anharmonic force constairtheS species (in cm?) larger than 25 cm?.

Ka1,1 68 Kss11 298 Keo,1,1 44 Kese11 27 K7o111 56
Kio11 93 Kag1,1 43 Ke2,1,1 43 Kesez1 26 K70151 55
Kiz11 175 Kas,1,1 59 Keasg1 29 Keses1 34 K7o171 139
Kiz11 29 Ks61,1 66 Keg121 47 Kego11 92 K7o181 45
Kig11 72 Kso,1,1 26 Kes191 26 Kesos1 30 K7o201 73
K11 81 Kszg1 142 Kego11 105 Keso71 90 K7o281 60
Koy11 366 Ks37,1 74 Kesos1 63 Kes3s1 35 K70201 101
Kozs1 36 Kszo1 125 Kes271 183 Kesas1 29 K7o521 32
Kes11 45 Kszis1 44 Keszs1 73 Kessg1 44 K7o591 53
Kog1,1 189 Kszoo1 27 Kegas1 52 Ke7,1,1 38 K7o641 206
Ko711 560 Ksg11 177 Kesss1 59 Kego71 36 K7oe61 96
Koz71 26 Ksgo11 26 Kessg1 94 K7o1,1 685 K7o601 44
Kzo11 38 Ksgo71 45 Kesso1 31 K7o71 106

Kag11 67 Ksgsg1 27 Kesaz1 37 K709,1 57




Table S5: Absolute values of quartic anharmonic force @omistof theA species (in cm?) larger than 25 cmt.

Ky17070 252 K26,3,70,70 26 Kagz7070 32 Kersg7070 34 Kegss7070 35
K2,1,7070 28 K26,6,70.70 33 Kag1,7070 28 Keis97070 30 Kegsg7o70 33
Kzz27070 245 K26,25,70,70 29 Kagz7070 57 Ke3zszzo70 31 Kegso7070 31
Kz 1,7070 28 K29,4,70.70 35 Kaga7070 30 Kezss7o70 39 Kegea7070 41
Ks,3,70.70 55 K295,7070 35 Kso2,7070 36 Kessg7o70 25 Kege67070 48
K4,1,7070 34 Kz31,7070 34 Ksoz7070 26 Kezso7o70 28 K70,1,70,70 50
Ks 17070 66 K332,7070 38 Ksi27070 48 Ke4,6,70.70 26 K70,37070 38
Ks,2,70,70 38 K34,4,70,70 28 Ksi307070 27 Ke4,7,70.70 32 K706,70,70 44
Ks,4,70,70 32 K345,70,70 35 Ksz217070 38 Kes187070 28 K70,7,70,70 37
Ks,5,70.70 82 K346,70,70 25 Ksze7070 26 Kesz27070 34 K70,9,70,70 67
Ke,1,70,70 66 K3s,1,70,70 67 Ksz77070 28 Kess37070 63 K70107070 132
Ke,3,70.70 34 K3s,2,70,70 70 Ks3sz7o70 51 Kesss7070 39 K70147070 30
Ke,4,70.70 75 K3s53.7070 48 Ks4s537070 30 Keass7070 67 K70157070 103
K7,7,70.70 42 K3s4,70,70 148 Kss17070 27 Kesse7070 34 K7o167070 98
Kg,8,70.70 31 K3s,5,70,70 277 Ksse7070 25 Kessg7070 93 K70187070 66
Ko,7,70.70 26 K3s,6,70,70 117 Kss77070 30 Keas97070 67 K70227070 46
K104,7070 25 K3s,7,70,70 126 Kss327070 26 Kespr7070 42 K70287070 30
K11,7,7070 26 K3s87070 44 Ksss537070 53 Keasa7070 41 K7o0327070 109
K121,70.70 45 K3s,10,70,70 26 Ksss47070 35 Kessaz070 77 K7o3s57070 42
K131,7070 65 K3s,1570,70 77 Kssss7070 94 Ke6,6,70,70 26 K70477070 27
K14,1,7070 41 K35,16,70,70 48 Kse1,7070 46 Ke6,7,70,70 37 K7os07070 37
K142,7070 28 K35,247070 33 Kses37070 27 Kes107070 31 K7o537070 133
K1537070 33 Kasos7070 175 Ksgss7070 31 Kes 157070 26 K7os47070 66
K1s7,7070 27 K35,26,70,70 46 Ks727070 26 Kes187070 32 K7os57070 168
K1e,1,70.70 52 Kss297070 108 Ks747070 35 Kes2z7070 27 K7os67070 125
K16,2,70,70 35 K35,34,70,70 82 Ksgz7070 33 Kesaz27070 42 K7os87070 241
K17,1,70.70 33 Kaszs7070 1071 Ksgsa7o70 41 Kesss7070 32 K7o597070 140
K17,2,7070 28 K3z7,1,7070 46 Ksgsa7070 29 Kesaz7070 26 K7o607070 58
K17,5,70,70 31 K3g1,7070 31 Ksgss7070 45 Kess37070 81 Kro617070 77
K20.1,70,70 39 K39,1,70,70 30 Ksgsg7070 25 Kess47070 46 K7o627070 25
K222 7070 35 K392,70.70 30 Ksg77070 27 Kesss7070 83 K7o637070 72
K231,7070 34 K40,1,70,70 26 Ksgz27070 31 Kesse7070 37 K70647070 164
K232,7070 57 K402,70.70 34 Ksg4s7070 31 Kessg7070 72 Kzoe57070 38
K242,7070 70 K421,7070 40 Ksgs3z7070 51 Kess97070 73 K7o667070 174
K2s.1,70.70 27 K431,70,70 28 Ksgs47070 30 Kess1,7070 52 K7o687070 70
K2s4,70.70 42 Ka4,2,70,70 39 Ksgss7070 58 Kessz7070 29 K7o697070 42
K2s,6,70,70 31 K451,70.70 42 Ksgsg7070 46 Kesea7o70 49 K7o0707070 490
K2s,7,70,70 46 K46,2,70,70 39 Ksgs97070 46 Kessa7070 99 K731,70.70 31
Kosos7070 68 K46,4,70.70 30 Ke1s37070 34 Kess67070 118 K7s,3.70,70 38
K2e,1,70.70 72 K46,30,70,70 26 Ke1s57070 36 Kegsazo70 34 Kg1,4,70.70 36




Table S6: Absolute values of quartic anharmonic force @omistof theS species (in cm?) larger than 25 cmt.

K111
Ko111
K211
Ka311
Ka21.1
Ka31.1
Ksa11
Ks21,1
Ks31,1
Kss,1,1
Ke.1,1,1
Ke,6,1,1
K711
K7311
Kz7.11
Kg3,1.1
Kg,a,1.1
Kes,1,1
Ko11,1
Ko211
Koe.1,1
Ko,7,1.1
Kog,1,1
K105,1,1
Kir1,11
Ki1211
K123.1,1
K125.1,1
K132,1,1
K13z 1,1
Kiza11
K141,1,1
K1421.1
K1431,1
K146,1,1
Kis1,1,1
Kis2.1,1
Ki63,1,1

7789
82
323
108
30
133
75
101
138
26
55
29
537
39
48
89
69
55
197
47
33
36
43
63
235
77
33
43
42
82
28
32
60
49
34
217
130
90

Ki64,1,1
K16,10,1,1
Ki7111
K1721,1
Kig2,1,1
Kig5,1,1
K20,1,1,1
Ka211.1
K2316.1,1
Koa111
K242,1,1
K2491,1
K24,151,1
K2417,1,1
K2s52,1,1
K2s31,1
Kass.1,1
K25231,1
K263.1,1
K26,4,1,1
K2gg,1,1
K26,10.1,1
K2731,1
K275.1,1
K27,27,1,1
Kog1,1,1
K291,1,1
K2g21,1
K303,1,1
K304,1,1
K305.1,1
K308,1,1
K312,1,1
K3151.1
Ka1111.1
K3231,1
K324,1,1
Ks32,1,1

a4
35
369
67
36
28
231
28
27
34
45
27
26
26
46
44
27
27
84
37
30
36
26
40
58
138
161
30
51
42
29
31
59
26
29
50
26
102

K33141,1
K3431,1
K3s4,1,1
K3s101,1
K34131,1
K3s27,1,1
K3s5.1,1
Kss27,1,1
K36,2,1,1
K3624.1,1
Ks7,2,1,1
K3731,1
K37.4.1,1
K375.1,1
K37231,1
Ka23,1,1
Ks25.1,1
K432,1,1
Kaa1,1,1
K46,3,1,1
Ks6.4.1,1
Ks65,1,1
Ka71.11
Ks721,1
Ksg7,1,1
Ks9101,1
Ka9231,1
Kso5,1,1
Ks12.1,1
Ks22,1,1
Ks33,1,1
Ks35.1,1
Ks3g,1,1
Ks3121,1
Ks316,1,1
Ks3231,1
Ks32511
Ks327.1,1

30
103
57
41
31
27
27
30
32
31
39
43
60
50
29
33
52
65
226
26
40
57
156
48
29
31
25
37
29
62
85
37
93
36
34
37
74
26

Ks330.1,1
Ks3531,1
Ks4531,1
Kss,1,1,1
Kss52.1,1
Ks71,1,1
Ks77.1,1
Ksg4,1,1
Ksg211,1
Ksg,26,1,1
Ksg27,1,1
Ksg1.1,1
Ksg,7,1,1
Ksg,17,1,1
Ksg59,1,1
Ks03,1,1
Ke11,1,1
Ke1,2,1,1
Ke23.1,1
Ke25,1,1
Ke31,1,1
Ke32,1,1
Ke4,1,1,1
Ke4,7,1,1
Ke49,1,1
Ke4111,1
Ke4,151,1
Ke41711
Ke4,20,1,1
Ke4,281,1
Ke64,29.1,1
Ke4,44,1,1
Ke44711
Ke4,59,1,1
Ke4,61,1,1
Ke4,631,1
Ke4,64,1,1
Ke6,1,1,1

64
650
27
83
27
114
31
27
33
30
37
466
43
30
29
30
57
38
27
29
225
35
1773
146
50
48
56
98
58
40
42
54
32
125
31
78
433
866

Ke67,1,1

Ke6,9,1,1

Ke6,11,1,1
Ke6,15,1,1
Ke6,17,1,1
Ke6,20.1,1
Ke6,44,1,1
Ke6,59,1,1
Ke6,63,1,1
Ke6,64,1,1
Ke6,66,1,1
Keg,1,1,1

Ke9,7,1,1

Ke9,64,1,1
Ke9,66,1,1
K703,1,1

K704,1,1

K70101,1
K70121,1
K7016.1,1
K7019.1,1
K70211,1
K70,26,1,1
K7027,1,1
K7034.1,1
K70351,1
K70421,1
K7050.1,1
K70531,1
K70701,1
K7zg1,1,1

Ks0,3,1,1

Kg13,1,1

Kg1811,1

62
27
30
33
49
26
37
49
37
206
99
335
25
81
42
35
40
58
52
45
30
133
66
199
30
77
27
28
51
92
28
48
57
26




Bond critical points (3,-1) are depicted of Figure S1.

Figure S1: The asymmetric and the symmetric structure of D&fgnge circles represent (3,-1) bond critical points.



Selected normal mode displacements are shown on Figure S2.
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Figure S2: Normal mode vibrations of the two conformexsy andvd,o modes, as well as modes coupled to them.



