YAk 2z 224 (Wuli Huaxue Xuebao)

August

Acta Phys. -Chim. Sin., 2006, 22(8):921~925 921

[Article]

www.whxb.pku.edu.cn

CH,CHF EHES5S HNCO Wy R M HIE

FRAT  WERR?

AT E B RS
> 2 DU REEA 2B, A 610064)

C UJITTE I A2 22 B, AR 610066

WE  RASEZ RENEHY B3SLYP ik, 78 6-3114++G(d, p)RE4H/KF EAFSE T CH,CHF A f3E 5 HNCO B0l
SRAILER, DAL T SR ad R e B S 4 R IR G S A=), 78 QCISD(TY/6-311++G(d, p)/K-F it Bk R 7
J N3 3 A G A RE R PRSI AT S SR IRC A3 A2 SR UESE T W) PR RN P A i LSSk, TS AS B I B
S HL T AR A AR TR O AR, FE AR BN T LA s il AE . Horh AR U I e RS e o T Rl TR T Ak
A2 X, FEZ RN IR R 2 S A E B AT P4 5 R AR — 4 R Nl

X#i7: CH,CHF AH3E, HNCO, WP, J51kAE
FESES: 0641

The Reaction Mechanism for CH;CHF Radical and HNCO
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Abstract The reaction mechanism of CH,CHF radical reacting with HNCO had been investigated by density
functional theory (DFT). The geometries and frequencies of reactants, intermediates, transition states and products had
been calculated at the BBLYP/6-311++G (d, p) level. To obtain more accurate energy result, single point energies were
calculated at the QCISD(T)/6-311++G(d, p) level. The vibration analysis and the IRC analysis approved the authenticity of
intermediates and transition states, and the reaction processes were confirmed by the changes of charge density at

bond-forming critical points. Seven feasible reaction pathways of this reaction had been found and studied. The results

indicated that the pathway which produced the stable molecule fluoroalkyl imide had the lowest activation barrier and

it was a competitive pathway that took place easier than the hydrogen transfer process.
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Fig.1 Geometric parameters of the complexes in reaction pathway (1)
bond length in nm, bond angle in degree
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Fig.2 Geometries parameters of the complexes in reaction pathways (2) and(3)

bond length in nm, bond angle in degree
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Fig.3 Geometric parameters of the complexes in reaction pathways (4)and (5)
bond length in nm, bond angle in degree
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Fig.4 Geometric parameters of the complexes in reaction pathways (6) and(7)
bond length in nm, bond angle in degree
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Table 1 Energies and relative energies and frequencies of the reaction

ZPE —Egyau.) —Egian(a.u.) E./(kJ-mol™) viem™

HNCO+CH,CHF 0.074426 347.120324 346.365282 0

IM11 0.075888 347.122352 346.369749 -11.73

TS11 0.073657 347.101681 346.342695 59.30 622.1i
CH,CH,F+NCO 0.076258 347.101895 346.354431 28.49 -

IM21 0.082577 347.134369 346.396183 -81.13

IM22 0.082196 347.135243 346.396183 -80.95

TS21 0.077147 347.096525 346.342252 60.47 548.61

TS22 0.077842 347.095326 346.359521 15.13 323.01

TS23 0.076751 347.084844 346.328291 97.12 575.1i

TS24 0.077694 347.095774 346.359543 15.07 310.4i

TS25 0.080928 347.111779 346.375963 -28.04 304.9i
CH,CHFNH+CO 0.074964 347.105864 346.371306 -15.82 -

IM31 0.08001 347.109739 346.370342 -13.28

IM32 0.079059 347.108398 346.368993 -9.74

TS31 0.078063 347.089180 346.340414 65.29 358.01

TS32 0.078185 347.101238 346.352448 33.70 245.21

TS33 0.078166 347.101173 346.341842 61.54 357.8i

IM41 0.081038 347.096154 346.357013 21.71

M42 0.080192 347.088385 346.347567 46.51

TS41 0.077390 347.064265 346.309062 147.61 801.9i

TS42 0.075849 347.057522 346.310596 143.58 267.1i

TS43 0.076510 347.056965 346.299968 171.48 807.91

TS44 0.075872 347.057721 346.310880 142.83 277.8i

CH,CHFO+HNC 0.072596 347.065122 346.317897 124.41 -
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Fig.5 Schematic map of energy levels of the
CH;CHF+HNCO reaction
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