Supplementary Material (ESI) for New Journal of Chemistry

This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2001

Supplementary Material (ESI) for New Journal of Chemistry

This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2001


Supporting Information

S1-a. The structures of the reactant complexes ( RCs ) for R = H.
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S1-b. The structures of the reactant complexes ( RCs ) for R = CH3.
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S2. Reactant complexation energies ( (ERC )a at the MP2/6-311+G** level in kcal mol-1.

R
X
Z
(ERC

H
Cl
Cl
-14.79


Br
Br
-13.25


Cl
Br
-15.34


Br
Cl
-12.85

Me
Cl
Cl
-11.98


Br
Br
-10.41


Cl
Br
-12.07


Br
Cl
-10.39

a Not corrected for zero point vibrational energy.

S3. Deformation energies calculated at the MP2/6-311+G** level in kcal mol-1.

R
X
Z
(Edef(Int.)
(Edef(SN(-TS)
(Edef(SN(-TS)
((E(def (a)

H
Cl
Cl
27.0
6.8 (26.9)(b)
47.3 (47.8)
40.5 (20.9)


Br
Br
23.8
11.7 (24.7)
40.5 (41.5)
28.8 (16.8)


Cl
Br
--
4.4
42.7
38.3


Br
Cl
--
61.2
45.2
-16.0

Me
Cl
Cl
23.9
3.0
--
--


Br
Br
25.3
13.8
--
--


Cl
Br
--
6.1
--
--


Br
Cl
--
54.0
--
--

(a) ((E(def = (Edef(SN(-TS) - (Edef(SN(-TS).

(b) The values in parenthesis are those for the carbonyl transfer.

S4. MO level at the NBO-HF/6-31+G*//B3LYP/6-31+G* level ( in a.u. ).

R
Z
( ((*C=Y)
( ((*C-Cl)
(((a) 

H
Cl
0.047

(0.155)(b)
0.299

(0.277)
0.252

(0.122)

Me
Cl
0.060

(0.173)
0.282

(0.258)
0.222

(0.086)

(a) (( = ( ((*C-Cl) - ( ((*C=Y).

(b) The values in parenthesis are those for the carbonyl transfer. 

S5-a. Charges densities ( q in electron unit ) calculated at the NBO-MP2/6-311+G**//MP2/6-311+G** level for R = H. 

R
X
Z
Atom or Group
q
(q





Reactant
Int.
SN(-TS
SN(-TS
Int
SN(-TS 
SN(-TS

H
Cl
Cl
C
-0.381
-0.399
-0.377
-0.171
-0.018
0.004
0.210




S
0.164
-0.391
-0.099
0.435
-0.555
-0.263
0.271




R(=H)
0.184
0.148
0.175
0.288
-0.036
-0.009
0.104




Cl(Z)
0.033
-0.179
-0.070
-0.777
-0.212
-0.103
-0.810




Cl(X)
-1.000
-0.179
-0.630
-0.777
0.821
0.370
0.223


Br
Br
C
-0.460
-0.497
-0.485
-0.206
-0.037
-0.025
0.254




S
0.191
-0.195
-0.097
0.447
-0.386
-0.288
0.256




R(=H)
0.187
0.159
0.170
0.290
-0.028
-0.017
0.103




Br(Z)
0.082
-0.233
-0.104
-0.766
-0.315
-0.186
-0.848




Br(X)
-1.000
-0.233
-0.484
-0.766
0.767
0.516
0.234


Cl
Br
C
-0.460
--
-0.436
-0.187
--
0.024
0.273




S
0.191
--
-0.007
0.438
--
-0.198
0.247




R(=H)
0.187
--
0.188
0.290
--
0.001
0.103




Br(Z)
0.082
--
-0.038
-0.721
--
-0.120
-0.803




Cl(X)
-1.000
--
-0.707
-0.819
--
0.293
0.181


Br
Cl
C
-0.381
--
-0.436
-0.187
--
-0.055
0.194




S
0.164
--
-0.007
0.438
--
-0.171
0.274




R(=H)
0.184
--
0.188
0.290
--
0.004
0.106




Cl(Z)
0.033
--
-0.707
-0.819
--
-0.740
-0.852




Br(X)
-1.000
--
-0.038
-0.721
--
0.962
0.279

S5-b. Charges densities ( q in electron unit ) calculated at the NBO-MP2/6-311+G**//MP2/6-311+G** level for R = CH3. 

R
X
Z
Atom or Group
q
(q





Reactant
Int.
SN(-TS
Int
SN(-TS 

CH3
Cl
Cl
C
-0.220
-0.264
-0.221
-0.044
-0.001




S
0.162
-0.384
-0.067
-0.546
-0.229




R(=CH3)
0.039
-0.022
-0.007
-0.061
-0.046




Cl(Z)
0.020
-0.165
-0.641
-0.185
-0.661




Cl(X)
-1.000
-0.165
-0.064
0.835
0.936


Br
Br
C
-0.290
-0.339
-0.319
-0.049
-0.029




S
0.190
-0.165
-0.067
-0.355
-0.257




R(=CH3)
0.038
-0.019
-0.015
-0.057
-0.053




Br(Z)
0.063
-0.238
-0.491
-0.301
-0.554




Br(X)
-1.000
-0.238
-0.110
0.762
0.890


Cl
Br
C
-0.290
--
-0.265
--
0.025




S
0.190
--
0.029
--
-0.161




R(=CH3)
0.038
--
-0.002
--
-0.040




Br(Z)
0.063
--
-0.038
--
-0.101




Cl(X)
-1.000
--
-0.726
--
0.274


Br
Cl
C
-0.220
--
-0.265
--
-0.045




S
0.162
--
0.029
--
-0.133




R(=CH3)
0.039
--
-0.002
--
-0.041




Cl(Z)
0.020
--
-0.726
--
-0.746




Br(X)
-1.000
--
-0.038
--
0.962
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