3P058 NO3 CH3SH

CH3SH
CH3SSCH;
OH NO;

CHs;SH NO;
BHandHLY/6-311++G(d,p)

CCSD(T)/6-311++G(2df p)
NO;

(Fig. 1B Fig. 1D)
CH3SH + NO; - CH3S+ HNO;
CH3SH + NO; - CH,SH + HNO;
1 2
[CHsSHNO4| (Fig. 1C) HNOs
[CH,SH-HNOJ] (Fig. 1E)
NO, [CHaS(H)-ONO;] (Fig. 1A)
[CH,SH-HNOy] HNO, O-H
CH,SH
[CHaS(H)-ONO,] CHsSH NO
NO; CH SH
[CH3S(H)-ONO;] -
[1]

(CH3SH + NOy)
kcal/mol

NO;

CH3SH NO;
2 x 10 cm® molecule? s

2 2 2
CH3SCHs

CH4SH 1)

()

2

HNO; CHsS
CH,SH
CH,SH
[CH5S-HNO3]
CHsS
23A

CH4SH

18.1 8.6 kcal/mol

4.0
6.5 kcal/mol

CH3SH

298 K



[CH3S(H)-ONO,] 6.5 kcal/mol
Atkinson [2] CHsSH NO;
9.2 x 10 cm® molecule® s 250-370 K

O’{ 24237/ ¥ N
2336 ' - , g
! 2.2735 . 2.5306; " 15340 % BN 27129
i 1.5002 o ,,' 2.2735 g o 21075
13373 b 14263 e : 4
) »

1.15
~ TS for H-abstraction ~ TS for H-abstraction )
[CH5S(H)-ONO] from SH site [CH3S-HNO] from CH site [CH2SH-HNO]

Fig. 1. BHandHLYP/6-311++G(d,p)-optimized structures of the transition states and the
reactant/product complexes for the H-abstraction reaction of CH3;SH and NOs radical.  Values of the
selected bond lengths are givenin A.
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Fig. 2 Reaction energy profiles for hydrogen abstraction from CH3;SH by NO; radical.  The CCSD(T)
energies, including the zero-point energies, calculated at the BHandHLY P-optimized geometries are
plotted. [CCSD(T)/6-311++G(2df,p)//BHandHLY P/6-311++G(d,p) + ZPE]
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