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Figure S1. Optimized geometries of the fragments of C2H5O radicals at the B3LYP/6-311G(d,p), B3LYP/6-31G(d,p) (in parentheses), or QCISD/6-31G(d,p) (in square brackets) levels. Bond lengths are in angstroms and angles in degrees.
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Figure S2. Optimized geometries of C2H5O isomers at the B3LYP/6-311G(d,p) level. Bond lengths are in angstroms and angles in degrees.
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Figure S3. Optimized geometries of C2H5O transition states at the B3LYP/6-311G(d,p), B3LYP/6-31G(d,p) (in parentheses), or QCISD/6-31G(d,p) (in square brackets) levels. Bond lengths are in angstroms and angles in degrees.
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 Figure S3 (continued)

[image: image5.wmf]C

C

H

1

H

2

H

O

H

C

C

O

H

1

H

H

H

C

C

H

H

H

O

H

1

H

2

T

S

4

'

/

P

4

'

 

 

 

 

(

C

1

)

C

C

H

H

H

H

H

O

C

C

O

H

H

H

H

H

1

.

2

9

4

1

.

5

0

9

1

.

4

1

2

1

.

2

7

7

1

.

0

9

2

1

.

0

8

6

1

.

0

9

3

1

1

0

.

7

7

1

3

0

.

2

9

1

2

2

.

2

2

6

6

.

5

4

T

S

P

3

/

P

4

 

 

 

 

(

C

1

)

1

.

3

2

6

1

.

3

8

3

0

.

9

6

2

1

.

0

8

4

1

.

0

8

3

1

.

0

8

9

1

2

1

.

2

1

1

2

3

.

5

6

1

1

4

.

3

6

T

S

P

4

/

P

4

'

 

 

 

 

(

C

1

)

1

.

3

4

7

1

.

9

6

9

1

.

0

8

0

1

.

0

8

6

1

.

3

6

3

0

.

9

6

1

9

6

.

3

2

1

2

1

.

0

6

1

0

9

.

2

8

1

2

0

.

8

1

H

1

O

C

C

=

1

7

0

.

4

H

2

C

C

O

=

1

0

8

.

3

H

1

O

C

C

=

8

7

.

3

H

1

C

C

O

=

6

7

.

2

H

2

C

C

O

=

-

1

5

3

.

4

1

.

2

5

4

1

.

9

3

7

1

.

1

0

0

1

.

0

8

1

1

.

0

8

3

1

2

0

.

3

2

1

2

1

.

3

7

1

0

1

.

8

6

9

7

.

9

1

T

S

5

/

P

2

 

 

 

 

(

C

s

)

1

.

4

2

3

1

.

6

4

1

1

.

4

4

6

1

.

4

6

0

1

.

0

9

0

1

.

0

8

1

1

1

6

.

6

4

6

9

.

3

6

1

1

8

.

4

8

1

2

0

.

3

8

T

S

4

'

/

P

5

 

 

 

 

(

C

s

)

C

C

H

H

H

2

H

O

H

1

1

.

3

5

3

1

.

9

1

5

1

.

0

8

1

1

.

0

8

5

1

.

0

8

3

1

.

3

5

7

0

.

9

6

4

9

5

.

6

3

1

2

5

.

9

6

1

2

1

.

9

2

1

0

9

.

2

2

H

1

O

C

C

=

1

2

.

3

H

2

C

C

O

=

1

0

9

.

2

T

S

4

/

P

4

 

 

 

 

(

C

1

)


Figure S3 (continued)
Table S1. Harmonic vibration frequencies (cm-1) of C2H3, H2O, TSR/P1, C2H4, and OH at the B3LYP/6-31G(d,p), B3LYP/6-311G(d,p) and QCISD/6-31G(d,p) levels

species
B3LYP/6-31G(d,p)
B3LYP/6-311G(d,p)
QCISD/6-31G(d,p)

C2H3
723, 816, 922, 1063, 1404, 1671, 3067, 3165, 3254
712, 820, 921, 1046, 1391, 1650, 3038, 3134, 3236
768, 836, 943, 1115, 1442, 1676, 3160, 3263, 3319

H2O
1666, 3799, 3912
1639, 3809, 3906
1699, 3887, 4011

TSR/P1
1245i, 121, 148, 311, 576, 788, 815, 894, 962, 1088, 1242, 1329, 1417, 1690, 3126, 3197, 3218, 3757
1235i, 136, 165, 322, 590, 796, 831, 902, 963, 1105, 1233, 1317, 1407, 1669, 3102, 3174, 3192, 3761
2070i, 121, 158, 316, 569, 800, 825, 923, 984, 1121, 1276, 1399, 1459, 1716, 3204, 3278, 3301, 3825

C2H4
832, 961, 977, 1069, 1242, 1389, 1483, 1715, 3145, 3161, 3221, 3247
835, 973, 973, 1067, 1239, 1379, 1472, 1692, 3122, 3137, 3193, 3222, 
847, 939, 985, 1068, 1268, 1407, 1523, 1732, 3212, 3231, 3298, 3321

OH
3697
3705
3375
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