Table S1: Calculated energies (hartrees) of species, pre-reactive complexes, and
transition statesin acetic acid degradation chemistry accor ding to proposed

mechanism.
MP2(full)/ QCISD/ QCISD(T)/

Species 6-31G(d) 6-31G(d) 6-31++G(2d,2p) 6-31++G(2df,2p)
CH3C(O)OH -228.43398 -228.44391 -228.58817 -228.66024
HOC(O)OH isds -264.31259 -264.31208 -264.46255 -264.54609
HOC(O)OH gisrans -264.30916 -264.30875 -264.45961 -264.54315
HC(O)C(O)OH ranscis -302.27393 -302.27310 -302.43525 -302.53019
HC(O)C(O)OH gscis -302.27260 -302.27167 -302.43332 -302.52828
CH3CO(OH), -303.95951 -303.98480 -304.17578 -304.27043
CH3C(0)O -227.75693 -227.78189 -227.89818 -227.96990
CH,C(O)OH -227.77679 -227.78987 -227.92440 -227.99567
C(O)C(O)OH -301.63574 -301.63357 -301.78753 -301.88152
O,CH,C(O)OH -377.76027 -377.77980 -377.98111 -378.09907
0,C(0)C(O)OH -451.60851 -451.61104 -451.85190 -451.99250
HO,CH,C(0)O -377.71735 -377.74263 -377.93806 -378.05575
OCH,C(O)OH -302.78949 -302.80602 -302.96386 -303.05842
OC(0)C(O)OH -376.66431 -376.67276 -376.85507 -376.97303
HC(O)H -114.17496 -114.18252 -114.25313 -114.28773
HOC(O) -188.59759 -188.60002 -188.70029 -188.75838
H0O -76.19924 -76.20606 -76.27612 -76.29668
CH30, -189.66802 -189.69454 -189.80424 -189.86165
CH;O -114.69309 -114.70790 -114.79219 -114.82610
CH; -39.67303 -39.68912 -39.73302 -39.74331
NO, -204.56859 -204.55491 -204.65500 -204.71806
HO, -150.50237 -150.52020 -150.60114 -150.64415
CO, -188.11836 -188.10638 -188.19591 -188.25574
NO -129.56446 -129.57146 -129.62661 -129.66390
OH -75.52321 -75.53594 -75.58128 -75.60371
0O, -149.95432 -149.95275 -150.02001 -150.06294

Transition States & Complexes
CH3C(O)OH + OH — CH3C(0)O + H,0
TS -303.94475 -303.96938 -304.17080 -304.26191
CX -303.97661 -303.99808 -304.18710 -304.27823
CH5C(O)OH + OH — CH,C(O)OH + H,0
TS -303.93921 -303.96000 -304.16342 -304.25533
CX -303.97085 -303.99280 -304.18322 -304.27439
HC(0)C(O)OHyasais + OH — C(O)C(O)OH + H,0
TS -377.77838 -377.79887 -378.02147 -378.13547
CX -377.80581 -377.81725 -378.02727 -378.14125
HC(0)C(O)OHyans s + OH — HC(O)C(O)OHgsgis + OH

TS -377.78493 -377.78995 -377.98199 -378.09610
CX -377.81569 -377.82641 -378.02681 -378.14101



[CH3C(O)OH + OH — CH,COOHOH]*
[CH3COOHOH — HOC(O)OHgsgs + CH3*
[HOC(O)OHgis s + OH — HOC(O)OHgsyres + OH]*
[HOC(O)OH + OH — OH + CO, + H,0]*
[CH4C(O)O — CO, + CHg)*
[O,CH,C(0)OH — HO,CH,C(0)O]*
[OCH,C(O)OH + O, — HC(O)C(O)OH + HO,]*
[OCH,C(O)OH — HC(O)H + HOC(0)]*
[HOC(O) + O, — CO, + HOy*
[OCH,C(O)OH — HC(O)C(O)OH + HI*
[OC(O)C(O)OH — CO,+ HOC(O)]*
[CHZ0 + O, — HC(O)H + HO,]*

-303.93357
-303.94155
-339.82481
-339.79990
-227.74314
-377.69627
-452.66428
-302.76613
-338.53554
-302.74024
-376.66006
-264.58126

-303.96227
-303.96540
-339.83081
-339.80273
-227.76443
-377.73110
-452.70903
-302.78161
-338.53611
-302.75844
-376.66694
-264.62702

-304.15986
-304.16342
-340.03449
-339.97280
-227.90020
-377.93140
-452.96965
-302.95801
-338.71295
-302.92804
-376.85347
-264.78237

-304.25232
-304.25820
-340.13670
-340.07492
-227.97129
-378.05124
-453.10785
-303.05217
-338.81628
-303.02323
-376.97122
-264.85999



Table S2: Vibrational frequencies (cm™) and zer o-point ener gy cor rections of
species, pre-reactive complexes, and transition statesinvolved in acetic acid

degradation mechanism.

Species Vibrational Frequencies ZPE
CH;C(O)OH 3711, 3208, 3168, 3094, 1878, 1525, 1524, 1395, 1468, 1256, 1101, 1035, 39.5
589, 886, 687, 553, 425, 97
HOC(O)OH isgis 3759, 3756, 1895, 1531, 1341, 1212, 1000, 797, 622, 606, 544, 551 25.2
HOC(O)OH gistrans 3758, 3754, 1947, 1471, 1316, 1206, 988, 780, 607, 585, 546, 496 25.0
HC(O)C(O)OH transcis 3704, 3048, 1870, 1821, 1448, 1398, 1241, 1008, 895, 684, 655, 531, 513, 274
270, 100
HC(O)C(O)OH gsgis 3708, 3041, 1890, 1833, 1450, 1362, 1196, 1001, 904, 692, 686, 522, 482, 27.4
275, 90
CH3CO(OH), 3761, 3748, 3194, 3187, 3095, 1538, 1525, 1456, 1425, 1381, 1234, 1169, 48.2
1096, 1007, 910, 839, 560, 542, 481, 376, 350, 335, 279, 233
CH;C(0)O 3192, 3173, 3090, 1609, 1518, 1515, 1438, 1245, 1093, 1025, 903, 560, 30.5
541, 397, 53
CH,C(O)OH 3721, 3334, 3214, 1793, 1408, 1502, 1243, 1015, 934, 731, 616, 585, 552, 30.6
423, 308
C(O)C(O)OH 3697, 1890, 1653, 1410, 1240, 1188, 815, 784, 653, 617, 534, 416, 404, 194
216, 58
O,CH,C(O)OH 3113, 1878, 1520, 1457, 1382, 1262, 1229, 1119, 1054, 1032, 919, 703, 37.0
630, 555, 443, 413, 207, 65, 23
0,C(0)C(O)OH 3690, 1918, 1888, 1427, 1256, 1130, 1067, 872, 767, 717, 607, 525, 446, 24.9
372, 407, 212, 129, 70
HO,CH,C(0)O 3709.3076, 3148, 3088, 1593, 1496, 1426, 1396, 1301, 1267, 1124, 1059, 35.8
895, 878, 644, 532, 492, 406, 244, 188, 125, 56
OCH,C(O)OH 3700, 3677, 3054, 3018, 1906, 1439, 1426, 1360, 1258, 1173, 1086, 882, 34.0
824, 649, 641, 511, 496, 312, 78
OC(O)C(O)OH 3702, 1904, 1676, 1397, 1229, 1210, 808, 783, 649, 622, 522, 415, 406, 22.3
219, 55
HC(O)H 3044, 2980, 1817, 1574, 1291, 1200 17.0
HOC(O) 3595, 1875, 1340, 1107, 601, 599 13.0
CH30, 3204, 3196, 3095, 1534, 1522, 1483, 1225, 1164, 1122, 950, 495, 177 274
CH;0 3069, 3059, 2988, 1578, 1458, 1308, 1104, 896, 366 22.6
CHs; 3334, 3334, 3157, 1454, 1454, 432 18.8
NO, 1634, 1380, 747 5.4
HO, 3584, 1452, 1096 8.8
CO, 2417, 1364, 652 73
NO 3896 28
OH 3650 5.2
0O, 1636 23
Transition States & Complexes
CH3C(O)OH + OH — CH3C(0)O + H,0
TS 3718, 3207, 3178, 3093, 1747, 1694, 1566, 1529, 1522, 1482, 1432, 1117, 455
1076, 963, 757, 742, 661, 610, 560, 433, 326, 253, 165, 1648
CX 3599, 3527, 3210, 3169, 3095, 1835, 1525, 1524, 1491, 1435, 1325, 1103, 47.2
1053, 907, 821, 693, 620, 596, 453, 447, 200, 174, 101, 82
CH3C(O)OH + OH — CH,C(O)OH + H,0
TS 3697, 3676, 3242, 3154, 1842, 1592, 1503, 1420, 1258, 1200, 1095, 1054, 433
935, 839, 714, 666, 585, 543, 379, 361, 318, 145, 44, 2265
CX 3704, 3608, 3220, 3164, 3093, 1845, 1536, 1527, 1479, 1413, 1269, 1109, 46.8
1056, 895, 698, 609, 585, 561, 464, 439, 174, 152, 114, 48
HC(O)C(0O)OHyanss + OH — C(O)C(O)OH
TS 3689, 3666, 1989, 1861, 1586, 1433, 1234, 1095, 944, 809, 700, 660, 596, 31.6
525, 389, 340, 279, 145, 131, 45, 1983
CX 3699, 3657, 3059, 1855, 1816, 1460, 1410, 1246, 1005, 897, 691, 659, 34.1
533, 516, 413, 367, 275, 147, 96, 44, 7
HC(O)C(O)OHtrans,cis +0OH — HC(O)C(O)OHcis.cis
TS 3050, 2002, 1834, 1748, 1511, 1498, 1392, 1252, 1062, 1009, 962, 889, 311
802, 663, 608, 574, 443, 222, 148, 66, 1892
CX 3585, 3526, 3047, 1848, 1810, 1502, 1398, 1326, 1009, 911, 847, 696, 35.0

626, 577, 528, 407, 302, 186, 150, 116, 71



[CH3C(O)OH + OH — CH;COOHOH]*
[CHsCOOHOH — HOC(O)OHgis s + CH3l*
[HOC(O)OHgis is + OH — HOC(O)OHgis ras + OH]*
[HOC(O)OH + OH — CO, + H,0 + OH]*
[CH3C(O)O — CO, + CH4)*
[O,CH,C(0)OH — HO,CH,C(0)O]*
[OCH,C(O)OH + O, — HC(O)C(O)OH + HO,]*
[OCH,C(O)OH — HC(O)H + HOC(O)]*

[HOC(O) + O, — CO, + HOJ*
[OCH,C(O)OH — HC(O)C(O)OH + H]*

[OC(0)C(O)OH — CO, + HOC(O)]*

3205, 3681, 3721, 3178, 3095, 1586, 1528, 1526, 1462, 1400, 1233, 1070,
1043, 952, 872, 603, 550, 494, 436, 360, 327, 261, 222, 7401
3761, 3759, 3274, 3272, 3124, 1575, 1491, 1478, 1449, 1292, 1184, 1147
899, 819, 796, 575, 567, 548, 453, 380, 294, 285, 215, 757
3739, 2007, 1798, 1582, 1541, 1301, 1233, 1066, 1049, 891, 811, 811
679, 596, 532, 440, 146, 1882
3777, 2079, 2037, 1676, 1367, 1217, 1145, 946, 816, 773, 746, 707, 596
543, 451, 392, 115, 1584
3203, 3274, 3131, 1961, 1487, 1472, 1259, 1096, 844, 807, 588, 517, 301
69, 966
3228, 3109, 1864, 1812, 1501, 1313, 1267, 1187, 1107, 1018, 953, 925
806, 792, 629, 553, 513, 395, 282, 107, 2076
3638, 3046, 1891, 1519, 1433, 1392, 1320, 1279, 1237, 1200, 925, 890,
707, 674, 632, 511, 436, 307, 267, 211, 101, 74, 51, 2913
3623, 3045, 2972, 1893, 1633, 1468, 1351, 1259, 1162, 1039, 731, 618,
565, 371, 262, 169, 24, 462

2243, 1939, 1268, 1183, 1135, 787, 664, 585, 389, 183, 118, 1964
3646, 3081, 1915, 1639, 1436, 1351, 1257, 1064, 900, 554, 494, 415, 304
148, 1189
3682, 1885, 1807, 1377, 1211, 985, 793, 703, 675, 589, 436, 353, 252, 61
814

46.9

46.7

289

217

28.7

334

339

317

15.0
29.0

21.2



