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Table S1. Optimized Structural Parametersa for Dimethyl Ether (1a), MethoxyMethyl Radical (2) (MP2/6-31G**), and Experimental Valuesb (in Parentheses).


CH3OCH3 (1a)
CH3OCH2 (2)c

C1O1
 1.414 (1.415)
1.364 [1.363]

C2O1
1.414 (1.415)
1.424 [1.424]

CH1 (in-plane)
1.086 (1.091)
1.078 [1.081]

CH2 (out-of-plane)
1.095 (1.100)
1.084 [1.088]

C1O1C2
110.9 (111.7)
113.3

H1C1O1 (in-plane)
107.0 (107.2)
112.5 

H2C1O1 (out-of-plane)
111.5 (110.8)
117.4  

H1C1O1C2 (in-plane)
180.0 (180.0)
176.4 [177.4]

H2C1O1C1 (out-of-plane)
60.6
31.5 [32.4]

a Bond distances are in Å and angles are in degree; see Figure 1 for the notation of atoms. b U. Blukis, P. H. Kasai, R. J. Meyers, J. Chem. Phys., 1963, 38, 2753.

c The geometrical parameters shown in brackets are taken from 

  A. G. Good, J. S. Francisco, J. Phys. Chem. A , 2000, 104, 1171.

Table S2. Optimized Structural Parametersa for Methyl tert-butyl Ether (3a, 3b), Its Radicals (4, 5, 6) (MP2/6-31G**), and Experimental Valuesb (in Parantheses).


3a
3b
4
5
6

C1O
1.417 (1.412)
1.415
1.366
1.420
1.418

C2O
1.441 (1.420)
1.450
1.452
1.441
1.441

C2C3
1.522
1.526
1.520
1.529
1.494

C2C4
1.527 (1.533)
1.524
1.525
1.528
1.531

C2C5
1.527 (1.533)
1.524
1.524
1.497
1.535

C1H1
1.093 (1.100)
1.093

1.093
1.093

C1H3
1.087 (1.091)
1.088
1.079
1.087
1.087

C3H4
1.090
1.089


1.079

C1OC2
116.5 (115.8)
119.0
117.3
114.9
116.3

C3C2O
103.0 (102.9)
114.5
103.2
103.1
103.7

C5C2O
111.0 (110.7)
105.5
110.1
110.2
111.1

C5C2C4
111.1
111.1
111.7
111.4
110.6

C5C2C3
110.3
110.1

110.4
110.1

H2C1H3
108.5
108.3
119.1



H1C1O
112.6
113.0




H3C1O
105.7
105.4
111.8



H3C1OC2
180.0
180.0
176.0
169.7
175.5

C3C2OC1
180.0 (180.0)
0.0
175.0
178.1
175.0

C5C2OC1
62.0
121.2
56.7
64.1
56.8

 a Bond distances are in Å and angles are in degree; see Figure 2 for the notation of atoms. 

b S. Liedle, H. G. Mack, H. Oberhammer, M. R. Imam, N. L. Allinger, J. Mol. Struct., 1989, 198, 1.

Table S3. Energies (Hartrees), Zero-Point Energies (kcal/mol) and Dipole Moments (µ, Debye), for Reactants, Products and Transition States in Hydrogen Abstraction Reaction from Dimethyl Ether.


MP2/6-31G**
PMP2/6-31G**
CCSD(T)/6-311++G**
ZPE
µ

1a (EE)
-154.55182
-154.55182
-154.67529
51.74
1.60

1b (SE)
-154.54734
-154.54734

51.45
1.69

1c (SS)
-154.53744
-154.53744

51.16
1.72

.OH
-75.53208
-75.53357
-75.59647
5.49
1.88

2
-153.89256
-153.89420
-154.01570
42.87
1.52

H2O
-76.21979
-76.21979
-76.28660
13.73
2.20

TS1-2a (C1)
-230.07343
-230.07781
-230.26769
56.11
0.62

TS1-2b (C1)
-230.07152
-230.07582
-230.26658
55.84
2.93

TS1-2c (Cs)
-230.06911
-230.07426
-230.26208
55.47
2.44

TS1-2d (Cs)
-230.04867
-230.06989
-230.25834
54.84
3.22

a Single point energy calculation based on the optimized geometry at MP2/6-31G** level.

Table S4. Energies (Hartrees), Zero-Point Energies (kcal/mol) and Dipole Moments (µ, Debye) for Reactants, Products and Transition States in Hydrogen Abstraction Reaction from Methyl tert-butyl ether.


MP2/6-31G**
PMP2/6-31G**
ZPE
µ

3a
-272.11227
-272.11227
106.13
1.45

3b
-272.10696
-272.10696
106.09
1.51

.OH
-75.53208
-75.53357
5.49
1.88

H2O
-76.21979
-76.21979
13.73
2.20







4
-271.45467
-271.45636
97.33
1.45

TS3-4a
-347.63465
-347.63888
110.49
0.77

TS3-4b
-347.63330
-347.63727
110.39
2.68

TS3-4c
-347.63133
-347.63638
110.06
2.66







5
-271.44371
-271.44568
96.74
1.40

TS3-5a
-347.63610
-347.64125
110.85
2.43

TS3-5b
-347.63146
-347.63624
109.96
2.59

TS3-5c
-347.63083
-347.63569
110.02
2.85







6
-271.44092
-271.44294
96.51
1.55

TS3-6a
-347.63601
-347.63641
110.72
3.12

TS3-6b
-347.63107
-347.63599
110.00
1.54

Table S5. Optimized Structural Parametersa for the Transition States of Dimetyl Ether (MP2/6-31G**).


TS1-2a
TS1-2b
TS1-2c
TS1-2d

C1O1
1.399
1.390
1.401
1.395

C1H1
1.086
1.086
1.209
1.200

C1H2
1.184
1.182
1.092
1.094

O2H2
1.366
1.376
1.278 (O2H1)
1.298 (O2H1)

C1-- --O2
2.515
2.543
2.464
2.488

H------O1
2.874
3.597
2.437
3.794

C1O1C2
111.4
111.5
111.6
111.1

H1C1O1
108.7
108.8
104.7
104.9

H2C1O1
110.4
110.2
113.2
113.2

O2H2C1
160.8
167.6
157.6
180.0 

HO2H2
94.9
97.3
95.7
98.7

H1C1O1C2
175.5
179.5
180.0
170.0

H2C1O1C2
-66.9
-63.3
-64.4
-63.8

HO2C1O1
-42.6
114.8
0.0
180.0

a Bond distances are in Å and angles are in degree; see Figure 5 for the notation of atoms. 

Table S6. Optimized Structural Parametersa of Transition States of Methyl tert-butyl Ether (MP2/6-31G**).


TS3-4a
TS3-4b
TS3-4c

C1O1
1.394
1.393
1.403

C2O1
1.452
1.452
1.452

C1H1
1.176
1.179
1.090

C1H3
1.087
1.087
1.211

O2H1
1.390
1.389
1.292

O2H3




C1-- --O2
2.560
2.546
2.396

H------O1
3.384
3.758
2.439

C1O1C2
117.7
117.7
103.9

H3C1O1


103.9

H2C1H1
104.0
106.3
112.1

O2H1C1
171.6
165.0


O2H3C1


156.1

HOH1
95.3
97.2


HOH3


94.3

H1C1OC2
62.3
58.5
49.6

H3C1OC2
179.6
174.0
164.5

HO2C1O1
51.2
-118.8
-2.0

C3C2O1C1
164.2
161.8
173.1

a Bond distances are in Å and angles are in degree; see Figure 5 for the notation of atoms. 

Table S7. Optimized Structural Parametersa of Transition States of Methyl tert-butyl Ether (MP2/6-31G**).


TS3-5a
TS3-5b
TS3-5c

C1O1
 1.426
 1.424
 1.419

C2O1
 1.450
 1.434
 1.442

C5H10
1.088
 1.190
 1.088

C5H11
 1.213
 1.089
 1.088

C5H12
 1.088
 1.089
 1.191

O2H10


 1.326

O2H11
 1.281



O2H12


 1.321

HO2
 0.976
 0.972
 0.972

C5-----O2
 2.446
 2.503
 2.500

H------O1
 2.075
 4.467
 4.870

O2H10C5

168.7


O2H11C5
157.7



O2H12C5


63.5

HOH10

98.1


HOH11
95.1



HOH12


97.7

H10C5C2O1
-69.7
-72.5
 -70.4

H11C5C2O1
 47.0
44.3
57.1

H12C5C2O1
162.7
170.1
172.0

HO2C5C2
-19.1
-122.2
108.0

C3C2O1C1
-177.3
180.0
-172.5

C5C2O1C1
59.2
63.0
70.2

a Bond distances are in Å and angles are in degree; see Figure 6 for the notation of atoms. 

Table S8. Optimized Structural Parametersa of Transition States of Methyl tert-butyl Ether (MP2/6-31G**).


TS3-6a
TS3-6b

C1O1
1.423
1.423

C2O1
1.448
1.442

C3H4
1.088
1.192

C3H6
1.211
1.088

O2H4

1.318

O2H6
1.281


HO2
0.975
0.972

C3-----O2
2.445
2.497

H------O1
2.104
4.784

C1O1C2
116.6
116.1

H6C3H4
105.6
105.3

O2C3H4

168.8

O2H6C3
157.7


HOH6
94.1
97.4

H4C3C2O1
172.3
178.4

H6C3C2O1
56.3
63.1

H3C1O1C2
177.7
177.5

HO2C3C2
-38.5
49.5

C3C2O1C1
176.5
176.6

C5C2O1C1
59.0
65.8

 a Bond distances are in Å and angles are in degree; see Figure 7 for the notation of atoms. 

