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Abstract: With the aid of density functional theory calculations, the mechanistic study on the insertion of CN of
methylisonitrile into the M-C bond of CpW(NO)(CsH,))(*-CH,CHCHMe) (A) has been performed. It is found that

the methylisonitrile insertion into metal-alkyl linkage is in fact a process of the alkyl

methylisonitrile. In comparison with the allyl group, the alkyl

(-CsH,;) migration into

(-CsH,)) migration into methylisonitrile is more

favorable both kinetically and thermodynamically. The mechanism for the reversible transformation between the

insertion product B and it's cyclic isomer C has been proposed. C is found to be a Fischer carbene complex with

the metal center having a d° configuration.
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Table 1 Comparison of bond lengthes (nm) and angles (°) between experimental and model products

Compd Bond length or bond angle Theoretical value Experimental value
B W-C6 0.210 0.210
W-N2 0.218 0.217
C6-N2 0.127 0.127
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W-C1 0.223 0.221

W-N2-C6 69.3 69.7

W-C6-N2 76.3 75.7

C W-C6 0.213 0.213
C6-N2 0.133 0.132

W-C1 0.220 0.218

W-C2 0.219 0.216

C3-N2 0.151 0.151

C1-C1 0.144 0.144

W-C6-N2 118.4 118.4

C6-N2-C3 115.1 116.7
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Fig.1 Free energy profile for reaction of A with methylisonitrile to generate B
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W-Cl 0238
W-C2 0235
W-C3 0.231
CI1-C2 0.140
C2-C3 0.142
S W-C5 0225
G4 _OF Q) C1-C2-C3 11822

W-C1 0211
w-C2 0319
W-C3 0434
W-C5 0217
C1-C2 0.148
C2-C3 0.134
CI1-C2-C3 124.7

W-C6 0.200
W-C5 0.249
C5-C6 0.183
C6-N2  0.124
W-Cl 0.223
W-C6-N2  158.7
C6-N2-C7 131.0

W-C6 0210
W-N2 0.218
C6-N2  0.127
W-Cl 0223
W-N2-C6 69.3

W-Cl  0.215
Ww-C2 0279
W-C3  0.359
W-C5 0217
C1-C2 0.150
C2-C3 0.135
C1-C2-C3  126.2

W-Cl  0.231
W-C5 0228
W-C6 0.207
C6-N2  0.117
C1-C2 0.149
C2-C3 0.134
C1-C2-C3 125.8

W-C1  0.253
W-C5  0.221
W-C6 0.201
C6-N2  0.124
C1-C6 0.181
W-C6-N2  156.1
C6-N2-C7 130.0

C2
C3
C4 TS2-b
>

W-N2  0.217
W-C6 0.210
W-C5 0221
C6-N2  0.127

W-C6-N2  76.0
C6-N2-C7 1325

Bond distances are given in nm and the bond angles are given in (°); hydrogen atoms are omitted for clarity
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Fig.2 B3LYP optimized structures of the selected species involved in Fig.1
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Fig.4 Free energy profile for reaction of isomerization
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Fig.5 B3LYP optimized structures of the selected species involved in Fig.3
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