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Abstract The reaction between methyl radicals and nitric oxide has been studied by using the
B3LYP/6-311G** and the high-level electron-correlation CCSD(T)/6-311G** levels. The geometries of re-
actants, the transition states and the products were completely optimized. All the transition states are verified
by the vibrational analysis and the internal reaction coordinate (IRC) calculations. The results show that the
reaction is of multi-channel and multi-step. It may proceed on singlet and triplet potential energy surface
(PES). Eight products, P1~P8, are obtained via the complex reaction channels, i.e. association, H-shift and
dissociation.
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Tablel Energy and vibrational frequencies of various compounds in the reaction (total energy Er, relative energy Eg, activating energy
for transition states E)

B3LYP/6-311G** CCSD(T)/6-311G**

Species - — — - Eoq/(kFmol ™) viem™
Ezpe/au. Er/au. Er/(kJ»mol ) E/a.u. Er/(kJemol )  E7/(kJ»moal -)
R 0.0341  —169.7464 0 —169.3383 0

M1 0.0430 —169.8010 —143.34 —169.3910 —138.30
IM2 0.0451  —169.8028 —147.98 —169.3822 —115.30
IM3 0.0455  —169.7828 —95.72 —169.3718 —87.88
IM4 0.0445  —169.8197 —192.47 —169.4059 177.65
IM5 0.0431  —169.7083 99.80 —169.2946 114.65
IM6 0.0319 —169.7341 32.31 —169.3281 26.64
IM7 0.0462  —169.8796 —349.70 —169.4502 —293.98
IM8 0.0456  —169.8739 —334.92 —169.4600 —319.48
IM9 0.0401 —169.8716 —328.80 —169.4667 —337.16
IM10 0.0439 —169.8196 —172.24 —169.3980 —156.74
IM11 0.0440 —169.7592 —33.83 —169.3425 —11.05
IM12 0.0397 —169.8664 —315.08 —169.4627 —326.78
TS1 0.0386  —169.7234 60.34 —169.3036 90.96 229.26 1735.0i
TS2 0.0423  —169.7149 82.60 —169.3027 93.41 208.71 915.7i
TS3 0.0385 —169.7351 29.44 —169.3153 60.23 175.53 1960.5i
T 0.0386  —169.6423 273.09 —169.2284 288.37 426.67 982.1i
TS5 0.0398  —169.7009 119.36 —169.2903 125.96 213.84 1320.9i
TS6 0.0334  —169.6499 253.23 —169.2346 27212 157.47 1754.6i
TS7 0.0341  —169.6304 304.43 —169.2127 329.81 417.69 1978.9i
TS8 0.0323  —169.5979 389.88 —169.1919 384.25 47213 632.2i
TS9 0.0339 —169.6788 177.45 —169.2583 209.91 387.56 1040.1i
TS10 0.0444  —169.8626 —305.13 —169.4498 —292.91 1.07 534.8i
TS11 0.0392 —169.7111 92.68 —169.3332 13.23 101.11 1042.1i
TS12 0.0275 —169.710 92.76 —169.2950 113.67 87.03 1297.3i
TS13 0.0342  —169.7615 —39.82 —169.3391 —2.04 317.44 2334.9i

TS14 0.0375 —169.7810 —90.94 —169.3661 —73.10 246.38 1975.7i
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Specics B3LY P/6-311G** CCSD(T)/6-311G** Eu(kbmol ) viem™®
Ezec/au. Er/au. Er/(kJ*mol %) E-/au. Er/(kdmol ™)  E7/(kJmol %)

TS15 0.0387 —169.6842 163.27 —169.2690 181.86 359.51 1283.8i
TS16 0.0430 —169.8061  —156.82 —169.3935 —145.00 3265 458.4i
TS17 0.0376  —169.7094 97.05 —169.2938 116.81 255.11 2243 5i
TS18 0.0373  —169.6963 131.47 —169.2795 154.22 310.96 1583.5i
TS19 0.0374  —169.7249 56.46 —169.3012 97.43 108.48 1016.5i
TS20 0.0412 —169.6995 123.02 —169.235 143.76 321.41 789.6i
P1 0.0453 —169.9009  —405.84 —169.4828 —379.36
P2 0.0314 —169.8811  —353.84 —169.4636 —329.16 —339.32
P3 0.0276 —169.8635  —307.51 —169.4684 —341.77 —342.25
% M13 0.0431 —169.7778 —82.57 —169.3565 —47.71
M14 00428 —169.7510 —1221 —169.3361 5.69
%M15 0.0388  —169.7110 92.86 —169.2912 123.56
%M16 0.0404 —169.7279 48.44 —169.3066 83.07
S M17 0.0415 —169.7544 —21.11 —169.3353 7.91
% m18 0.0401  —169.7486 —5.81 —169.3273 28.80
Ts21 0.0402 —169.6826 167.37 —169.2649 192,53 186.84 12425
Ts22 0.0369 —169.6836 164.68 —169.2655 190.97 185.28 1943.9
’Ts23 0.0368  —169.6992 123.92 —169.2787 156.44 32.88 767.6i
TS24 0.0362 —169.6881 152.96 —169.2675 185.89 2336 2085.6i
3Ts25 0.0376  —169.7156 80.69 —169.2922 120.86 37.79 475.8i
TS26 0.0370  —169.7033 112.96 —169.2864 136.28 53.21 2032.0i
Ts27 0.0361 —169.6994 123.42 —169.2780 158.17 150.26 1945.4
Ts28 0.0405 —169.7035 112.65 —169.2841 142.28 113.48 303.8i
Ts29 0.0351 —169.6411 276.41 —169.2195 311.80 303.89 1078.8i
T30 0.0338  —169.6520 247.83 —169.2353 270.43 318.14 1067.3i
P4 0.0362 —169.7431 8.62 —169.3334 12.88
P5 0.0335  —169.7303 42.07 —169.3199 48.20
P6 0.0408 —169.7102 94.92 —169.3016 96.26
P7 0.0345 —169.7528 —16.88 —169.3409 —6.89 —25.10
P8 0.0324 —169.6644 215.16 —169.2551 218.35

2 HR5IR
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