Toward an Understanding of the Ambiguous Electron
Paramagnetic Resonance Spectra of the Iminoxy Radical
from o-Fluorobenzaldehyde Oxime: Density Functional
Theory and ab Initio Studies

Maciej Witwicki* and Julia Jezierska

Faculty of Chemistry, Wroclaw University, Joliot-Curie 14, 50-383 Wroclaw, Poland
* maciej.witwicki@chem.uni.wroc.pl



mailto:maciej.witwicki@chem.uni.wroc.pl

Isotropic hyperfine couplings calculated using EPR-II and EPR-III basis sets; experimental values are

the ones determined from the dominant EPR spectrum of unknown isomer/conformer

Eanti Esm Zanti Zsvn
AN ACH3 AF AN ACH3 AF AN ACH3 AF AN ACH3 AF

VACUUM BP/EPR-II 2890 -1.52 -0.37 3196 -1.52 2233 31.78 -1.52 0.42 2869 -1.52 8.16
£€=1.00 BP/EPR-lII 29.05 -148 -040 3199 -149 2204 29.95 -0.96 0.31 2885 -1.49 7.81
B3LYP/EPR-lI 30.78 -2.18 -0.69 3404 -217 21.62 32.01 -2.08 -0.35 30.54 -2.06 6.58
B3LYP/EPR-III 29.05 -148 -040 3199 -149 2204 29.95 -0.96 0.31 2885 -1.49 7.81
TPSS/EPR-II 28.11 -143 -0.51 3124 -142 20.23 2918 -1.52 0.14 2798 -1.52 7.14
TPSS/EPR-III 2993 -1.34 -0.60 33.02 -136 21.28 3089 -146 -0.08 29.77 149 7.14
B2PLYP/EPR-II 28.95 0.56 4.67 31.93 0.87 30.06 30.11 0.93 5.77 29.84 0.23 9.82
B2PLYP/EPRH-III 28.68 0.72 4.71 31.42 1.04 29.75 29.68 1.07 5.77 29.56 0.34 9.55
00-SCS-RI-MP2/EPR-II 3297 121 -0.27 3668 -1.26 21.93 3411 -0.99 -0.01 3284 -0.92 7.08
00-SCS-RI-MP2/EPR-III 3252 -096 -0.22 3589 -1.00 21.05 3349 -0.81 0.05 32.34 -049 6.65
QCISD/EPR-II 30.37 -3.08 1.05 3438 -3.34 20.60 31.94 -291 0.50 2086 -2.27 9.61

PhCHs BP/EPR-II 29.09 -1.48 -0.34 31.78 -1.49 2267 2993 -1.55 0.54 29.02 -1.55 8.22
£€=240 BP/EPR-lII 2929 -144 -037 3189 -146 2233 30.03 -1.51 0.45 2919 -1.51 7.85
B3LYP/EPR-II 3113 -2.15 -0.65 3399 -214 2202 32.08 -210 -0.17 31.03 -2.08 6.62
B3LYP/EPR-lII 31.20 -2.08 -0.65 3393 -2.08 21.77 32.04 -2.03 -0.22 31.07 -2.01 6.41
TPSS/EPR-II 2831 -139 -048 31.07 -139 2057 29.20 -1.56 0.28 2831 -1.54 7.21
TPSS/EPR-II 30.20 -1.31 -0.57 3294 132 2162 30.98 -1.50 0.08 30.14 -1.50 7.18
B2PLYP/EPR-II 29.46 0.40 4.15 31.89 0.77 29.91 30.50 0.63 4.87 30.39 0.12 9.60
B2PLYP/EPR-III 29.24 0.56 4.20 31.47 1.80 29.59 30.16 0.75 4.87 30.12 0.23 9.32
00-SCS-RI-MP2/EPR-II 3291 -1.21  -0.27 3665 -1.25 2188 33.85 -0.99 0.14 3269 -0.92 7.01
0O0-SCS-RI-MP2/EPR-III 3246 -0.95 -0.21 3587 -099 21.01 33.28 -0.81 0.18 32.20 -0.48 6.59
QCISD/EPR-II 3049 -2.95 117 3410 -3.27 20.66 31.63 -2.73 1.06 30.07 -2.20 9.42

EXP* 31.95 1.50 6.60 31.95 1.50 6.60 31.95 1.50 6.60 31.95 1.50 6.60

CH:Cl; BP/EPR-II 2924 144 -0.31 3160 -146 23.07 30.01 -1.58 0.66 29.37 -1.56 8.39
£€=9.08 BP/EPR-lII 2949 -140 -0.34 3180 -142 2268 30.17  -1.53 0.58 2956 -1.52 7.99
B3LYP/EPR-II 3146 -2.12 -0.60 3397 211 2247 3224 -212 -0.01 3155 -2.09 6.74
B3LYP/EPR-III 31.60 -2.05 -0.61 3401 -205 2219 3227 -2.05 -0.05 3162 -2.02 6.50
TPSS/EPR-II 2849 -2.04 -045 3090 -1.36 20.95 29028 -1.59 0.41 28.66 -1.56 7.38
TPSS/EPR-II 3044 -221 -0.52 3288 -1.28 22.00 3112 -1.52 0.26 30.52 -1.50 7.31
B2PLYP/EPR-II 29.96 0.25 3.69 31.94 0.64 29.80 30.98 0.34 4.1 30.98 -0.01 9.50
B2PLYP/EPR-III 29.79 0.42 3.77 31.59 0.79 2946 30.69 0.47 4.14 30.73 0.10 9.23
00-SCS-RI-MP2/EPR-II 3285 -120 -0.23 36.63 -1.25 21.89 33.63 -0.99 0.28 3257 -0.92 7.03
0O0-SCS-RI-MP2/EPR-III 3242 -095 -0.20 3586 -0.98 21.02 33.08 -0.81 0.31 32.08 -0.75 6.61
QCISD/EPR-II 30.52 -2.82 1.31 3379 -319 20.85 3140 -2.55 1.64 30.30 -2.13 9.37

EXP 32.25 1.50 7.50 32.25 1.50 7.50 32.25 1.50 7.50 32.25 1.50 7.50

CH:CN BP/EPR-II 2929 -212 -0.30 3154 -144 2324 30.04 -1.59 0.71 29.37 -1.56 8.39
€£=36.6 BP/EPR-lII 2957 -139 -0.33 3177  -141 2283 30.23 -1.55 0.63 29.711 -1.52 8.06
B3LYP/EPR-II 31.58 -2.10 -0.58 3396 -2.10 2267 3232 -212 0.06 31.76  -2.09 6.81
B3LYP/EPR-III 31.76 -2.03 -0.59 34.04 -2.03 2237 32.38 -2.05 0.01 31.84 -2.03 6.56
TPSS/EPR-II 2856 -1.35 -0.44 3085 -1.34 2112 29.32 -1.59 0.47 2880 -1.57 7.46
TPSS/EPR-II 30.53 -1.25 -0.51 3287 -1.26 2217 3119  -1.52 0.33 30.68 -1.51 7.38
B2PLYP/EPR-II 30.14 0.20 3.55 31.97 0.58 29.77 31.18 0.23 3.84 3122 -0.06 9.50
B2PLYP/EPR-III 30.00 0.36 3.63 31.67 1.65 29.40 30.92 0.35 3.88 30.98 0.05 9.22
00-SCS-RI-MP2/EPR-II 3291 -122 -0.16 3663 -124 2191 33.54 -0.99 0.34 3253 -0.91 7.06
0O0-SCS-RI-MP2/EPR-III 3240 -0.94 -0.19 3586 -0.98 21.02 33.00 -0.81 0.36 32.04 -0.75 6.64
QCISD/EPR-II 30.51 -2.78 1.35 3367 -3.15 20.95 3132  -1.01 1.88 3040 -2.11 9.38

EXP 32.35 1.50 9.25 32.35 1.50 9.25 32.35 1.50 9.25 32.35 1.50 9.25

DMF BP/EPR-II 2929 -142 -0.30 3154 -144 2325 30.04 -1.59 0.71 2950 -1.56 8.49
£=38.3 BP/EPR-III 29.57 -1.39 -0.33 31.77  -1.41 2284 30.23 -1.54 0.63 29.72  -1.52 8.06
B3LYP/EPR-II 3159 -210 -0.58 3396 -210 2267 3232 -212 0.06 31.76  -2.08 6.81
B3LYP/EPR-III 31.76 -2.03 -0.59 34.04 -2.03 2238 32.38 -2.05 0.01 31.84 -2.03 6.57
TPSS/EPR-II 2856 -1.34 -044 3085 -1.34 2113 2932 -1.59 0.47 2880 -1.57 7.46



TPSS/EPR-lII 3053 -125 -0.51 3286 -1.25 2220 31.19  -1.51 0.33 30.69 -1.51 7.39

B2PLYP/EPR-II 30.15 0.20 3.53 31.97 0.58 29.77 31.19 0.23 3.83 31.22 -0.06 9.50
B2PLYP/EPR-III 30.00 0.36 3.61 31.67 0.73 29.40 30.93 0.35 3.88 30.98 0.05 9.22
00-SCS-RI-MP2/EPR-II 3291 -1.22 -0.16 36.63 -1.24 21.92 33.54 -0.99 0.34 3252 -0.91 7.06
00-SCS-RI-MP2/EPR-III 3241 -094 -0.19 35.86 -0.98 21.04 33.00 -0.81 0.37 32.04 -0.68 6.64
QCISD/EPR-II 30.50 -2.78 1.37 33.67 -3.15 20.95 3132  -2.47 1.89 3040 -2.11 9.38
EXP 32.35 1.50 10.00 32.35 150 10.00 32.35 1.50 10.00 32.35 1.50 10.00
DMSO BP/EPR-II 2929 -142 -0.30 31.53 -1.44 23.26 30.04 -1.59 0.71 2951  -1.56 8.50
£=427 BP/EPR-lII 29.58 -1.38 -0.33 31.77 -1.40 2286 30.23 -1.54 0.63 29.73 -1.52 8.07
B3LYP/EPR-lI 31.59 -2.10 -0.58 33.97 -210 22.69 3232 -212 0.07 31.78 -2.09 6.82
B3LYP/EPR-lII 31.77 -2.03 -0.59 3405 -2.03 2239 3239 -2.05 0.01 31.86 -2.03 6.57
TPSS/EPR-II 28.56 -1.34 -0.44 30.85 -1.34 21.13 2032 -1.59 0.47 28.80 -1.57 7.46
TPSS/EPR-II 30.54 -1.25 -0.51 3287 -1.27 2218 3120 -1.54 0.32 30.70 -1.51 7.39
B2PLYP/EPR-II 30.16 0.19 3.52 31.98 0.58 29.77 31.20 0.22 3.81 3124 -0.06 9.50
B2PLYP/EPR-III 30.02 0.35 3.60 31.67 0.73 2943 30.94 0.34 3.85 31.00 0.05 9.22
00-SCS-RI-MP2/EPR-II 3283 -1.19 -0.23 36.63 -1.24 21.92 33.53 -0.99 0.34 32.52 -0.91 7.07
00-SCS-RI-MP2/EPR-III 3241 -094 -0.19 35.86 -0.98 21.04 33.00 -0.81 0.37 32.04 -0.75 6.65
QCISD/EPR-II 30.50 -2.77 1.38 33.66 -3.15 20.96 3132 -2.47 1.91 30.40 -2.11 9.38
EXP 32.40 1.50 10.60 32.40 1.50 10.60 32.40 1.50 10.60 32.40 1.50 10.60

* Experimental values determined in benzene



Relative energies between anti and syn rotamers for E and Z isomers (AE““", in kcal/mol), molar fractions of the rotamers determined from
Boltzmann distribution (x), and hyperfine coupling constants for E and Z isomers averaged according to molar fractions of rotamers (A, in Gauss).
The AE“*>" values at the B2PLYP/TZVP and QCISD/TZVP theory levels were calculated using geometries and the ZPE corrections from

B3LYP/TZVP calculations.

VACUUM B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP
€= 100 Eanri Esyn Eanli Esyn Eami Esyn Zarm' zsyn Zami Zsyn Zanli Zsyn
AE?ntisyn 0.00 0.73 0 1.21 0.00 1.1 0.00 1.90 0.00 1.62 0.00 1.96
X 0.774 0.226 0.886 0.114 0.866 0.134 0.961 0.039 0.939 0.061 0.965 0.035
Ax Ar  Acus Ax Ar  Acus Ay A Achs Ax Ar  Acus An Ar  Acus Ax ar achs
BP/EPR-II 29.59 476 -1.52 29.25 222 -152 29.31 266 -1.52 31.66 0.72 -1.52 31.59 0.89 -1.52 31.67 0.69 -1.52
BP/EPR-III 29.72 467 -148 29.39 216 -1.48 2945 260 -1.48 29.91 0.61 -0.98 29.88 0.78 -0.99 29.91 0.58 -0.98
B3LYP/EPR-lI 31.51 435 -218 31.15 186 -2.18 31.21 229 -218 3195 -0.07 -2.08 31.92 0.08 -2.08 3195 -0.10 -2.08
B3LYP/EPR-lII 29.72 467 -148 29.39 216 -148 2945 260 -1.48 2991 0.61 -0.98 29.88 0.78 -0.99 2991 0.58 -0.98
TPSS/EPR-II 28.82 417 143 28.47 186 -143 2853 226 -1.43 29.13 042 -152 29.10 0.57 -1.52 29.13 039 -1.52
TPSS/EPR-III 3063 434 -135 30.28 190 -135 3034 232 -135 3084 0.20 -1.46 30.82 036 -147 3085 017 -1.46
B2PLYP/EPR-II 2962 10.41 0.63 29.29 7.57 0.59 2935 8.06 0.60 30.10 5.93 0.90 30.09 6.02 0.89 30.10 5.92 0.91
B2PLYP/EPR-III 29.30 10.37 0.79 28.99 7.57 0.75 29.05 8.05 0.76 29.67 5.92 1.04 29.67 6.00 1.02 29.67 5.90 1.04
00-SCS-RI-MP2/EPR-lI 33.81 475 -1.22 33.40 227 -122 3347 270 -1.22 34.06 0.27 -098 34.03 043 -0.98 34.07 024 -0.98
00-SCS-RI-MP2/EPR-II 3328 458 -097 3290 221 -096 3297 262 -096 3344 0.30 -0.80 3342 045 -0.79 3345 028 -0.80
QCISD/EPR-II 31.27 547 -314 30.82 329 -311 3090 366 -3.11 31.85 0.74 -289 31.81 0.88 -2.87 31.86 0.72 -2.89
PhCH; B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP
€= 2. 40 Eanti Esyn Eanti Esyn Eanti Esyn Zanfi zsyn Zanti Zsyn Zanti Zsyn
AE?antisyn 0.00 0.34 0.00 0.48 0.00 0.83 0.00 1.72 0.00 1.38 0.00 1.49
x 0638 0362 0812 0188 0803 0197 0948 0052 0911 0089 0926 0074
An Ar  Acus An A Acus Ax Ar  Acus An Ar  Acus An Ar  Acus An ar acws
BP/EPR-II 30.06 7.99 -149 2959 3.99 -148 29.61 418 -1.48 29.89 094 -1.55 29.85 123 -1.55 29.86 112 -1.55
BP/EPR-III 30.23 785 -145 29.78 390 -145 2980 4.09 -145 29.99 0.83 -1.51 29.96 111 151 29097 1.00 -1.51
B3LYP/EPR-II 32.17 756 -215 31.67 362 -215 3169 381 -215 32.03 0.18 -2.10 31.99 044 -2.10 32.00 0.34 -2.10
B3LYP/EPR-III 32.19 747 -208 31.72 357 -208 3174 376 -2.08 31.99 0.13 -2.03 31.95 0.37 -2.03 31.97 0.28 -2.03
TPSS/EPR-II 29.31 714 -139 28.83 348 -139 2885 366 -1.39 29.15 0.64 -156 29.12 0.89 -1.56 29.13 0.79 -1.56
TPSS/EPR-III 31.19 746 -1.31 30.71 360 -1.31 3074 379 -131 3093 044 -150 30.90 0.71 -1.50 30.91 0.61 -1.50
B2PLYP/EPR-II 30.34 1347 0.53 29.92 8.99 047 2994 921 0.47 3049 5.1 0.60 30.49 5.29 0.58 30.49 5.22 0.59
B2PLYP/EPR-III 30.05 13.39 1.01 29.66 8.98 0.80 2968 9.19 0.81 30.16 5.10 0.72 30.16 5.26 0.70 30.16 5.20 0.71
00-SCS-RI-MP2/EPR-II 34.26 7.75 -122 33.61 390 -1.22 3364 409 -122 3379 0.50 -0.98 33.75 0.75 -098 33.77 0.65 -0.98
00-SCS-RI-MP2/EPR-II 33.70 747 -097 33.10 378 -096 3313 396 -0.96 33.22 0.52 -0.80 33.18 0.75 -0.79 33.20 0.66 -0.79
QCISD/EPR-II 31.79 8.23 -3.06 31.17 484 -3.01 3120 500 -3.01 3154 0.82 -270 3149 1.04 -2.68 31.51 0.96 -2.69
EXP (BENZENE) 31.95 6.60 150 31.95 6.60 1.50 3195 6.60 1.50 31.95 6.60 150 31.95 6.60 1.50 3195 6.60 1.50
CH.CI, B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP
€= 908 Eanri Esyn Eanli Esyn Eami Esyn Zarm' zsyn Zami Zsyn Zanli Zsyn
BNy 0.10  0.00 0.00 048 0.00 055 000 1.30 0.00 1.13 0.00  1.49
X 0456 0544 0692 0308 0717 0.283 0.900 0.100 0871 0129 0.926 0.074
AN AF ACH3 AN AF ACH3 AN AF ACH3 AN AF ACH3 AN AF ACH3 AN ar achus
BP/EPR-II 30.52 1240 -145 29.96 6.88 -1.44 2991 6.31 -1.44 29.94 144 -158 29.92 166 -1.58 29.96 1.24 -1.58
BP/EPR-lII 30.75 1218 -1.41 30.20 6.74 -141 3015 6.18 -1.41 30.11 132 -1.53 30.09 153 -1.53 30.12 113 -1.53



B3LYP/EPR-II 3282 1194 -211 32.23 6.50 -212 3217 593 -212 3217 0.67 -211 3215 0.86 -2.11 32.19 0.50 -2.12
B3LYP/EPR-III 3291 1179 -205 32.34 641 -205 3228 584 -2.05 3221 0.60 -2.04 3219 0.79 -2.04 3222 0.43 -2.04
TPSS/EPR-II 2980 1119 -1.67 29.23 6.14 -183 2917 561 -1.85 29.22 111 -158 29.20 131 -158 29.23 093 -1.58
TPSS/EPR-III 31.77 1172 -1.70 31.19 640 -193 3113 585 -1.95 31.06 0.97 -151 31.04 117  -1.51 31.07 0.78 -1.51
B2PLYP/EPR-II 31.03 17.89 046 30.57 11.73 0.37 30.52 11.08 0.36 30.98 4.65 0.31 30.98 4.81 0.30 30.98 4.51 0.31
B2PLYP/EPR-III 30.77 17.74 0.62 30.34 11.67 0.53 30.30 11.04 0.52 30.70 4.65 043 30.70 4.80 0.42 30.70 4.52 0.44
00-SCS-RI-MP2/EPR-II 3491 1180 -1.22 34.01 6.57 -1.21 3392 6.03 -1.21 3352 0.96 -0.98 3349 115 -098 3355 0.79 -0.98
00-SCS-RI-MP2/EPR-II 3429 1134 -097 3348 6.33 -096 3339 581 -096 32.98 095 -0.81 3295 113 -0.81 33.00 0.78 -0.81
QCISD/EPR-II 3230 1193 -3.02 31.52 732 -294 3144 684 -293 31.29 114 -250 31.25 131 -249 31.31 0.99 -2.52
EXP 32.25 7.50 150 3225 7.50 1.50 3225 7.50 1.50 3225 7.50 150 3225 7.50 1.50 32.25 7.50 1.50
CHsCN B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP
€= 366 Eanri Esyn Eanli Esyn Eami Esyn Zarm' zsyn Zami Zsyn Zanli Zsyn
AE?antitsyn 0.24 0.00 0.00 0.36 0.00 049 0.00 1.24 0.00 1.02 0.00 1.46
x 0402 0598 0646 0354 0695 0305 0890 0110 0849 0151 0922 0.078
AN AF ACH3 AN AF ACH3 AN AF ACH3 AN AF ACH3 AN AF ACH3 AN ar achs
BP/EPR-II 3063 13.78 -1.71 30.09 8.04 -188 2998 6.89 -1.91 29.97 1.56 -1.59 29.94 187 -1.59 29.99 131 -1.59
BP/EPR-lII 30.89 1352 -1.40 30.35 787 -139 3024 6.74 -139 3017 145 -154 30.15 1.75 -1.54 30.19 121 -1.54
B3LYP/EPR-lI 33.01 1332 -210 3243 765 -210 32.31 6.52 -210 32.26 0.81 -212 32.23 1.08 -2.12 3227 0.59 -2.12
B3LYP/EPR-III 33.12 13.14 -2.03 32.57 754 -203 3245 642 -2.03 3232 0.73 -2.05 3230 1.00 -2.05 32.34 0.52 -2.05
TPSS/EPR-II 2993 1245 -1.34 29.37 719 -135 2926 6.15 -1.35 29.26 124 -159 29.24 162 -159 29.28 1.01  -1.59
TPSS/EPR-III 3193 13.05 -1.26 31.36 752 -126 3124 641 -126 31.13 111 152 31.11 139 -152 3115 0.88 -1.52
B2PLYP/EPR-II 31.24 19.23 043 30.79 1284 0.33 30.70 11.56 0.32 31.19 4.46 0.20 31.19 4.69 0.18 31.18 4.28 0.21
B2PLYP/EPR-III 31.00 19.04 113 3059 1275 0.82 3051 11.50 0.75 30.93 4.47 0.32 30.93 4.69 0.31 30.93 4.30 0.33
00-SCS-RI-MP2/EPR-II 35.13 13.04 -1.23 3422 765 -1.23 3404 658 -1.23 3343 1.08 -0.98 33.39 135 -0.98 33.46 0.86 -0.98
00-SCS-RI-MP2/EPR-lII 3447 1249 -097 33.63 731 -096 3346 6.28 -0.96 32.90 1.06 -0.81 32.86 131 -0.80 32.93 0.85 -0.81
QCISD/EPR-II 3240 13.07 -3.01 31.63 829 -291 3147 734 -290 31.22 1.20 -1.13 31.18 144 -1.18 31.25 1.01  -1.10
EXP 32.35 9.25 150 32.35 9.25 150 3235 925 1.50 3235 9.25 150 32.35 9.25 1.50 3235 9.25 1.50
DMF B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP
€= 383 Eanti Esyn Eanti Esyn Eanri Esyn Zanti Zsyn Zanri Zsyn Zanti Zsyn
AE?2ntitsyn 0.27 0.00 0.00 0.33 0.00 046 0.00 1.22 0.00 0.98 0.00 1.41
X 0.389 0.611 0.635 0.365 0.687 0.313 0.887  0.113 0.840 0.160 0.916  0.084
Ay Ar  Acha Ax Ar  Acws Ax Ar  Acws Ay Ar  Acha Ax Ar  Acus Ax ar achs
BP/EPR-II 30.66 14.10 -1.43 30.11 831 -143 30.00 7.08 -1.43 29098 159 -159 29.96 195 -1.58 30.00 137  -1.59
BP/EPR-lII 3092 13.84 -140 30.38 814 -139 3026 693 -1.39 30.17 147 -154 30.15 182 -154 30.18 1.256 -1.54
B3LYP/EPR-II 33.04 13.64 -210 32.45 792 -210 3233 6.71 -210 32.26 0.82 -212 32.23 114 212 3227 0.63 -2.12
B3LYP/EPR-III 33.16 1345 -2.03 3259 780 -2.03 3247 661 -2.03 3232 0.75 -2.05 32.30 1.06 -2.05 3234 0.56 -2.05
TPSS/EPR-II 2996 1275 -1.34 29.39 744 134 2927 632 -1.34 29.26 126 -159 29.24 159 -159 29.28 1.06 -1.59
TPSS/EPR-III 3195 1337 -125 31.38 779 -1256 3126 6.61 -125 31.13 112 151 31.11 146 -151 3114 092 -1.51
B2PLYP/EPR-II 31.26 19.58 043 30.81 13.12 0.34 30.72 11.76 0.32 31.19 4.47 0.19 31.19 4.74 0.18 31.19 4.31 0.20
B2PLYP/EPR-III 31.03 19.38 0.58 30.61 13.03 049 30.53 11.69 0.47 30.93 4.48 0.32 30.93 4.73 0.30 30.93 4.33 0.33
00-SCS-RI-MP2/EPR-II 3518 13.34 -1.23 34.27 791 -1.23 3407 6.76 -1.22 33.43 110 -0.98 33.38 141 -0.98 3345 0.91 -0.98
00-SCS-RI-MP2/EPR-II 3452 1279 -0.97 33.67 757 -096 3349 646 -0.95 3289 1.07 -0.80 32.85 137 -0.79 3292 0.89 -0.80
QCISD/EPR-II 3244 1335 -3.01 31.66 853 -291 3150 751 -290 3122 1.23 -243 31.17 150 -241 31.24 1.06 -244
EXP 32.35 10.00 1.50 32.35 10.00 150 3235 10.00 1.50 32.35 10.00 1.50 32.35 10.00 150 3235 10.00 1.50




DMSO B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP B3LYP/TZVP B2PLYP/TZVP QCISD/TZVP

£=427 Eanri Esv Eanri Esvn Eami Esvn Zarm' zZsn Zami zZsm Zanli zZsn

AE?s 0.35 0.00 0.00 0.24 0.00 0.39 0.00 1.21 0.00 0.92 0.00 1.40

X 0.356  0.644 0.602 0.398 0.657 0.343 0.886  0.114 0.826 0.174 0.913 0.087
AN AF ACH:} AN AF A(:H3 AN AF ACHS AN AF ACH3 AN AF ACHS AN éF éCHB
BP/EPR-II 30.74 14.87 -143 30.19 9.08 -143 30.06 7.77 -1.43 29.98 1.60 -159 29.95 2.06 -1.58 30.00 1.38 -1.59
BP/EPR-lII 30.99 1461 -1.40 3045 890 -139 3033 762 -139 3017 148 -154 30.14 192 -1.54 30.19 127 -1.54
B3LYP/EPR-lI 3312 1440 -210 32.54 8.68 -210 32.41 739 -210 32.26 0.84 -212 32.23 124 -212 3228 0.65 -2.12
B3LYP/EPR-lII 3324 1421 -2.03 32.68 856 -2.03 3255 728 -2.03 3233 0.76 -2.05 32.30 115 -2.05 32.34 0.58 -2.05
TPSS/EPR-II 30.03 1345 -1.34 2947 815 -1.34 2934 695 -134 2926 127 -159 29.23 168 -1.59 29.28 1.07  -1.59
TPSS/EPR-III 32.04 1411 -126 3147 853 -126 3134 727 -126 3114 113 -153 31.11 155 -1.53 31.16 093 -1.53
B2PLYP/EPR-II 31.33 20.43 044 30.88 13.97 0.35 30.78 12.52 0.32 31.20 4.46 0.19 31.21 4.80 0.17 31.20 4.31 0.19
B2PLYP/EPR-III 31.08 20.23 0.60 30.68 13.88 0.50 3059 12.45 0.48 30.95 4.46 0.31 30.95 4.79 0.29 30.95 4.32 0.32
00-SCS-RI-MP2/EPR-II 3528 14.04 -122 34.34 859 -121 3413 736 -1.21 3342 111 -098 33.36 151 -0.98 33.45 092 -0.98
00-SCS-RI-MP2/EPR-II 3463 1348 -097 33.78 826 -096 3359 7.08 -096 3289 1.09 -0.81 32.83 146 -0.80 3292 091 -0.81
QCISD/EPR-II 3254 1399 -3.02 31.76 917 -292 3158 809 -290 31.21 1.23 -243 31.16 158 -240 31.24 1.07 -244

EXP 32.40 10.60 1.50 3240 10.60 1.50 3240 10.60 1.50 3240 10.60 1.50 3240 10.60 1.50 3240 10.60 1.50




