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Table S1  Harmonic wavenumbers ((/cm‑1) and infrared intensities (IIR/km mol‑1) of vibrations of (CH3COOH)2 linear dimer (L') and cyclic dimer (C) calculated at the DFT/B3LYP/6-31++G** level.

M
L'
C


(

(
IIR

Approximate PED (%) 

(
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Approximate PED (%)

(
IIR
Approximate PED (%)

A'
422

544

580

668

862

1002

1067

453
5
L'1
(//CO2 (59), (//CH3 (9)
434
16
L'2
(//CO2 (62), (//CH3 (9)
Ag
444

(//CO2 (97), (//CH3 (11)






L'2
(//CO2 (27), (//CH3 (4)


L'1
(//CO2 (31), (//CH3 (5)
Bu
488
60
(//CO2 (111), (//CH3 (13)

















A''
544

586
0.02
L'1
((CO2 (49), ((CH3 (16)
582
4
L'2
((CO2 (54), ((CH3 (14), (OH(7)
Bg
610

((CO2 (83), ((CH3 (28)






L'2
((CO2 (27), ((CH3 (11)


L'1
((CO2 (41), ((CH3 (11)
Au
602
0.8
((CO2 (83), ((CH3 (28)

















A'
580

606
20
L'1
(CO2 (72), (aCC-O (13)
617
58
L'2
(CO2 (66), (aCC-O (13)
Ag
628

(CO2 (58), (aCC-O (16)






L'2
(CO2 (3)


L'1
(CO2 (4)
Bu
639
39
(CO2 (61), (CC (20)

















A''
668

852
143
L'1
(OH (83)
722
28
L'2
(OH (82)
Bg
998

(OH (107)






L'2
(OH (13)


L'1
(OH (15)
Au
1037
159
(OH (103)

















A'
862

864
4
L'1
(sCC-O (86), (COH (3)
881
1
L'2
(sCC-O (81)
Ag
904

(sCC-O (70)












Bu
908
7
(sCC-O (77)

















A'
1002

1007
117
L'1
(//CH3 (63), (aCC-O (24), (COH (5)
1017
52
L'2
(//CH3 (70), (aCC-O (15), (COH (3)
Ag
1030

(//CH3 (56), (aCC-O (10)












Bu
1033
32
(//CH3 (56), (aCC-O (7)

















A''
1067

1065
5
L'1
((CH3 (70), ((CO2 (18)
1070
7
L'2
((CH3 (70), ((CO2 (17)
Bg
1071

((CH3 (52), ((CO2 (10)












Au
1071
13
((CH3 (52), ((CO2 (10)

















A'
1206

1342
19
L'1
(COH (43), (aCC-O (17), (sCH3 (13)
1426
39
L'2
(sCH3 (37), (aCC-O (27), (COH (22)
Ag
1506

(COH (50), (aCC-O (14), (C=O (14)












Bu
1478
90
(COH (44), (aCC-O (20), (s'CH3 (17)

















A'
1336

1206
513
L'1
(aCC-O (34), (COH (34), (//CH3 (8)
1266
383
L'2
(aCC-O (39), (COH (19), (//CH3 (9)
Ag
1324

(aCC-O (67), (COH (18), (sCH3 (14)






L'2
(COH (14)


L'1
(aCC-O (12)
Bu
1340
368
(aCC-O (40), (COH (20), (sCH3 (15)

















A'
1413

1407
28
L'1
(sCH3 (65), (aCC-O (21), (COH (6)
1381
23
L'2
(sCH3 (53), (COH (27)
Ag
1400

(sCH3 (75), (aCC-O (15), (COH (8)










L'1
(COH (4)
Bu
1399
109
(sCH3 (65), (COH (20), (aCC-O(12)

















A'
1476

1471
19
L'1
(s'CH3 (88)
1470
14
L'2
(s'CH3 (86)
Ag
1465

(s'CH3 (76), (C=O (6)












Bu
1465
65
(s'CH3 (59), (COH (12)

















A''
1482

1478
9
L'1
(aCH3 (98) 
1476
9
L'2
(aCH3 (97)
Bg
1477

(aCH3 (91)












Au
1477
18
(aCH3 (91)

















A'
1822

1820
218
L'1
(C=O (85), (sCC-O (10), (COH (4)
1779
522
L'2
(C=O (65), (sCC-O (10), (COH (7)
Ag
1706

(C=O (77), (COH (21), (sCC-O (13)






L'2
(C=O (3)


L'1
(C=O (6)
Bu
1758
817
(C=O (84), (sCC-O (13), (COH (10)

















A'
3754

3487
463
L'1
(OH (98)
3629
554
L'2
(OH (98)
Ag
3030

(OH (100)












Bu
3142
3418
(OH (95)

















Table S2  Harmonic wavenumbers ((/cm‑1) and infrared intensities (IIR/km mol‑1) of vibrations of (CH3COOD)2 linear dimer (L') and cyclic dimer (C) calculated at the DFT/B3LYP/6-31++G** level.

M
L'
C


(

(
IIR

Approximate PED (%)

(
IIR

Approximate PED (%)

(
IIR
Approximate PED (%)

A'
415

448
3
L'1
(//CO2 (78), (//CH3 (10)
428
17
L'2
(//CO2 (68), (//CH3 (9)
Ag
439

(//CO2 (96), (//CH3 (14)






L'2
(//CO2 (22)


L'1
(//CO2 (25), (//CH3 (4)
Bu
479
54
(//CO2 (107), (//CH3 (12)

















A'' 
438

654
76
L'1
(OD (34), ((CO2 (13)
493
14
L'2
(OD (72), ((CO2 (13)
Bg
724

(OD (104)






L'2
(OD (18), ((CO2 (18), ((CH3 (7)


L'1
(OD (6)
Au
768
91
(OD (90)

















A' 
544

574
37
L'1
(CO2 (77), (COD (10), (aCC-O (9)
589
62
L'2
(CO2 (63), (aCC-O (9), (COD (7)
Ag
602

(CO2 (62), (aCC-O (12)






L'2
(COD (4)


L'1
(CO2 (3)
Bu
625
50
(CO2 (57), (CC (15)

















A'' 
612

556
9
L'1
((CO2 (48), (OD (35), ((CH3 (14)
618
0.08
L'2
((CO2 (37), (OD (15), ((CH3 (12)
Bg
605

((CO2 (80), ((CH3 (26)






L'2
((CO2 (10)


L'1
((CO2 (29), (C-O (14)
Au
587
0.6
((CO2 (75), ((CH3 (26)

















A'
811

810
24
L'1
(sCC-O (64), (COD (23)
838
0.7
L'2
(sCC-O (66), (COD (15)
Ag
869

(sCC-O (68), (COD (10)












Bu
874
11
(sCC-O (64), (COD (10)

















A'
974

979
201
L'1
(C-O (32), (COD (21), (//CH3 (20)
1087
30
L'2
(COD (42), (//CH3 (12), (C=O (6)
Ag
1133

(COD (76), (C-O (10)






L'2
(COD (10), (C-O (6)


L'1
(COD (10)
Bu
1101
42
(COD (82), (C=O (7)

















A'
1059

1053
50
L'1
(COD (27), (//CH3 (23), (sCC-O (7)
1003
91
L'2
(//CH3 (44), (C-O (18), (COD (14)
Ag
1026

(//CH3 (53), (C-O (14)






L'2
(//CH3 (6), (COD (5)


L'1
(//CH3 (9), (C-O (5)
Bu
1027
48
(//CH3 (51), (C-O (13), (COD (11)

















A'' 
1067

1065
6
L'1
((CH3 (70), ((CO2 (18)
1070
7
L'2
((CH3 (70), ((CO2 (17)
Bg
1071

((CH3 (52), ((CO2 (10)












Au
1071
14
((CH3 (52), ((CO2 (10)

















A'
1294

1276
324
L'1
(aCC-O (58), (CO2 (22), (sCH3 (18)
1319
127
L'2
(aCC-O (52), (CO2 (21), (sCH3 (19)
Ag
1357

(aCC-O (43), (sCH3 (28)












Bu
1360
175
(aCC-O (32), (sCH3 (29)

















A'
1409

1402
68
L'1
(sCH3 (84), (aCC-O (17)
1409
46
L'2
(sCH3 (78), (aCC-O (22)
Ag
1418

(sCH3 (49), (aCC-O (41)












Bu
1425
295
(aCC-O (50), (sCH3 (43)

















A'
1475

1471
15
L'1
(s'CH3 (89)
1469
19
L'2
(s'CH3 (89)
Ag
1468

(s'CH3 (82)












Bu
1469
57
(s'CH3 (81)

















A'' 
1482

1478
9
L'1
(aCH3 (98) 
1476
9
L'2
(aCH3 (97)
Bg
1477

(aCH3 (91)












Au
1477
17
(aCH3 (91)

















A'
1814

1813
280
L'1
(C=O (92), (sCC-O(11), (CO2 (5)
1766
430
L'2
(C=O (72), (sCC-O(11), (CO2 (8)
Ag
1671

(C=O (91), (sCC-O (14), (OD (7)












Bu
1749
784
(C=O (61), (sCC-O (14)

















A'
2730

2541
270
L'1
(OD (98)
2641
292
L'2
(OD (98)
Ag
2227

(OD (96)












Bu
2292
1804
(OD (95)

















Table S3  Harmonic wavenumbers ((/cm‑1) and infrared intensities (IIR/km mol‑1) of vibrations of (CD3COOH)2 linear dimer (L') and cyclic dimer (C) calculated at the DFT/B3LYP/6-31++G** level.

M
L'
C


(

(
IIR

Approximate PED (%) 

(
IIR

Approximate PED (%) 

(
IIR
Approximate PED (%) 

A'
377

409
9
L'1
(//CO2 (64), (//CD3 (15)
387
12
L'2
(//CO2 (50), (//CD3  (15)
Ag
398

(//CO2 (97), (//CD3  (23)






L'2
(//CO2 (26), (//CD3 (8)


L'1
(//CO2 (31), (//CD3 (9)
Bu
445
61
(//CO2 (96), (//CD3  (22)

















A" 
483

505
2
L'1
((CO2 (62), ((CD3 (48)
507
0.3
L'2
((CO2 (53), ((CD3 (45)
Bg
525

((CO2 (61), ((CD3 (47)












Au
517
0.7
((CO2 (62), ((CD3 (48)

















A'
561

586
18
L'1
(CO2 (68), (aCC-O (20)
593
48
L'2
(CO2 (59), (aCC-O (19)
Ag
606

(CO2 (52), (aCC-O (19)










L'1
(CO2 (4), (CC (3)
Bu
609
34
(CO2 (51), (CC (24)

















A" 
648

849
126
L'1
(OH (85)
714
31
L'2
(OH (80)
Bg
999

(OH (109)






L'2
(OH (11)


L'1
(OH (14)
Au
1037
167
(OH (104)

















A'
806

812
8
L'1
(sCC-O (55), (sCD3 (11), (CO2 (7) 
827
5
L'2
(sCC-O (36), (sCD3 (8)
Ag
847

(sCC-O (45)










L'1
(//CD3 (12)
Bu
857
9
(sCC-O (54)

















A'
825

831
28
L'1
(//CD3 (22), (aCC-O (4)
834
24
L'2
(//CD3 (45), (//CO2 (5), (aCC-O (5)
Ag
839

(//CD3 (49), (//CO2  (7), (aCC-O (6)






L'2
(//CD3 (15), (sCC-O (16)


L'1
(//CD3 (15)
Bu
845
19
(//CD3 (51), (//CO2  (8), (C-O (5)

















A"'
927

928
9
L'1
((CD3 (42), ((CO2 (38), (OH (2) 
935
18
L'2
((CD3 (40), ((CO2 (37)
Bg
936

((CO2 (38), ((CD3 (35)












Au
936
3
((CO2 (41), ((CD3 (34)

















A'
1055

1051
27
L'1
(s'CD3 (102)
1050
8
L'2
(s'CD3 (98)
Ag
1051

(s'CD3 (80)






L'2
(s'CD3 (5)


L'1
(s'CD3 (4)
Bu
1051
22
(s'CD3 (80)

















A"’
1068

1065
4
L'1
(aCD3 (94)
1063
4
L'2
(aCD3 (93)
Bg
1064

(aCD3 (93)












Au
1064
9
(aCD3 (93)

















A'
1096

1091
33
L'1
(sCD3 (66), (sCC-O(23)
1099
9
L'2
(sCD3 (65), (sCC-O (20)
Ag
1108

(sCD3 (68), (sCC-O (24)












Bu
1106
3
(sCD3 (68), (sCC-O (23)

















A'
1195

1356
4
L'1
(COH (49), (aCC-O (33), (CO2 (14)
1409
18
L'2
(COH (51), (aCC-O (26), (C=O (11)
Ag
1500

(COH (56), (C=O (20), (aCC-O (14)












Bu
1468
67
(COH (65), (aCC-O (24)

















A' 
1352

1198
534
L'1
(aCC-O (43), (COH (38)
1265
494
L'2
(aCC-O (47), (COH (22)
Ag
1329

(aCC-O (75), (COH (18)






L'2
(COH (16), (aCC-O (5)


L'1
(aCC-O (17)
Bu
1349
509
(aCC-O (49), (COH (28)

















A'
1818

1817
225
L'1
(C=O (86), (sCC-O (10), (CO2 (4)
1775
531
L'2
(C=O (66), (sCC-O (10), (CO2 (8)
Ag
1701

(C=O (94), (COH (22), (sCC-O (13)






L'2
(C=O (3)


L'1
(C=O (6)
Bu
1753
850
(C=O (59), (sCC-O (13), (COH (10)

















A'
3754

3487
463
L'1
(OH (98)
3629
554
L'2
(OH (98)
Ag
3031

(OH (102)












Bu
3142
3424
(OH (96)

















Table S4  Harmonic wavenumbers ((/cm‑1) and infrared intensities (IIR/km mol‑1) of vibrations of (CD3COOD)2 linear dimer (L') and cyclic dimer (C) calculated at the DFT/B3LYP/6-31++G** level.

M
L'
C


(

(
IIR

Approximate PED (%)

(
IIR

Approximate PED (%)

(
IIR
Approximate PED (%)

A'
371

404
7
L'1
(//CO2 (68), (//CD3 (16)
382
13
L'2
(//CO2 (59), (//CD3 (16)
Ag
394

(//CO2 (96), (//CD3 (23)






L'2
(//CO2 (23), (//CD3 (7)


L'1
(//CO2 (27), (//CD3 (8)
Bu
438
56
(//CO2 (114), (//CD3 (20)

















A"
419

632
81
L'1
(OD (66)
562
5
L'2
(OD (45), ((CD3 (18), ((CO2 (20)
Bg
721

(OD (113)






L'2
(OD (14)


L'1
(OD (20)
Au
758
84
(OD (103)

















A'
530

560
32
L'1
(CO2 (74), (aCC-O (11), (COD (8)
572
56
L'2
(CO2 (59), (aCC-O (11), (COD (6)
Ag
585

(CO2 (62), (aCC-O (14)






L'2
(COD (4)




Bu
599
43
(CO2 (56), (CC (20)

















A"
548

493
0.3
L'1
((CO2 (59), ((CD3 (42), (OD (8)
467
9
L'2
(OD (42), ((CO2 (30), ((CD3 (21)
Bg
523

((CO2 (67), ((CD3 (47)






L'2
((CD3 (6)




Au
508
0
((CO2 (61), ((CD3 (46)

















A'
754

758
34
L'1
(sCC-O (50), (COD (22)
783
4
L'2
(sCC-O (47), (COD (15), (sCD3 (11)
Ag
809

(sCC-O (45), (COD (10)












Bu
823
16
(sCC-O (40), (COD (8)

















A'
824

828
34
L'1
(//CD3 (60), (aCC-O (12), (// CO2 (5)
832
14
L'2
(//CD3 (61), (C-O (9), (// CO2 (5)
Ag
839

(//CD3 (66), (C-O (8)










L'1
(//CD3 (4)
Bu
844
19
(//CD3 (49), (C-O (9)

















A"
927

928
7
L'1
((CD3 (43), ((CO2 (38)
934
9
L'2
((CD3 (41), ((CO2 (37)
Bg
938

((CO2 (41), ((CD3 (34) 












Au
939
20
((CO2 (41), ((CD3 (33)

















A'
1016

1012
178
L'1
(COD (45), (C-O (12), (C=O (3)
1066
58
L'2
(COD (45), (sCD3 (8), (C-O (6)
Ag
1131

(COD (61), (sCC-O (17), (C=O (6)






L'2
(COD (15), (C-O (3)


L'1
(COD (14), (sCD3 (9)
Bu
1084
41
(COD (67), (sCD3 (23)

















A'
1054

1051
37
L'1
(s'CD3 (78), (sCC-O (4)
1049
3
L'2
(s'CD3 (94)
Ag
1051

(s'CD3 (73)






L'2
(s'CD3 (10)


L'1
(s'CD3 (10)
Bu
1050
17
(s'CD3 (78)

















A"
1067

1065
4
L'1
(aCD3 (94)
1063
4
L'2
(aCD3 (93)
Bg
1064

(aCD3 (93)












Au
1064
7
(aCD3 (93)

















A'
1095

1092
52
L'1
(sCD3 (81), (sCC-O (24)
1099
16
L'2
(sCD3 (62), (sCC-O (23)
Ag
1100

(sCD3 (82), (COD (17), (CC (13)






L'2
( COD (3)




Bu
1112
33
(sCD3 (42), (COD (26), (sCC-O (26) CC (12)



















A'
1304

1284
389
L'1
(aCC-O (70), (CO2 (22)
1332
154
L'2
(aCC-O (67), (CO2 (23)
Ag
1380

(aCC-O (82)












Bu
1391
462
(aCC-O (78), (CO2 (18)

















A'
1810

1809
288
L'1
(C=O (93), (sCC-O (7), (CO2 (5)
1762
440
L'2
(C=O (74), (sCC-O (11), (CO2 (7)
Ag
1666

(C=O (94), (CC (9), (OD (7)












Bu
1743
818
(C=O (62), (sCC-O (14)

















A'
2730

2540
270
L'1
(OD (98)
2640
292
L'2
(OD (98)
Ag
2227

(OD (96)












Bu
2292
1803
(OD (95)

















3

