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Hindered rotor analysis performed by scanning dihedral angle at b3lyp/cbsb7 for the internal rotations 

involved in the H-atom abstraction from isopentanol by H atom and HO2 radical. 

 

Figure S1. Hindered rotor analysis for H8-C7-C2-H3 in isopentanol. 

 

Figure S2. Hindered rotor analysis for H5-C1-C2-C11 in isopentanol. 

 

Figure S3. Hindered rotor analysis for H3-C2-C11-H12 in isopentanol. 

 

Figure S4. Hindered rotor analysis for H12-C11-C14-H15 in isopentanol. 

(a) torsional angle α

α = dihedral angle (H8-C7-C2-H3)

500

8

4

2

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

10

6

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 1050 cm-1)

(c)

qHO

(b)(b)

0

1000

400

200

0

α / degree

V
/ 

cm
-1

1200

600

60 120 180 240 300 360

800

(a) torsional angle α

α = dihedral angle (H5-C1-C2-C11)

500

8

4

2

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

10

6

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 950 cm-1)

(c)

qHO

(b)(b)

0

1000

400

200

0

α / degree

V
/ 

cm
-1

1200

600

60 120 180 240 300 360

800

(a) torsional angle α

α = dihedral angle (H3-C2-C11-H12)

500

80

40

20

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

100

60

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 1900 cm-1)

(c)

qHO

(b)(b)

0

2000

800

400

0

α / degree

V
/ 

cm
-1

2400

1200

60 120 180 240 300 360

1600

(a) torsional angle α

α = dihedral angle (H12-C11-C14-H15)

500

80

40

20

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

100

60

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 1400 cm-1)

(c)

qHO

(b)(b)

0

2000

800

400

0

α / degree

V
/ 

cm
-1

2400

1200

60 120 180 240 300 360

1600



3 

 

 

Figure S5. Hindered rotor analysis for C11-C14-O16-H17 in isopentanol. 

 

Figure S6. Hindered rotor analysis for C11-C14-O16-H18 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S7. Hindered rotor analysis for C2-C11-C14-H16 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S8. Hindered rotor analysis for C11-C14-O16-H17 in the TS for H-abstraction from isopentanol by H atom 
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Figure S9. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S10. Hindered rotor analysis for C11-C14-O16-H17 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S11. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S12. Hindered rotor analysis for H4-C1-C2-C7 in the TS for H-abstraction from isopentanol by H atom 
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Figure S13. Hindered rotor analysis for C1-C2-C11-C14 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S14. Hindered rotor analysis for H3-C2-C1-H5 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S15. Hindered rotor analysis for C1-C2-C11-C14 in the TS for H-abstraction from isopentanol by H atom 

 

Figure S16. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by H atom 
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Figure S17. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S18. Hindered rotor analysis for C11-C14-O16-C17 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

 
Figure S19. Hindered rotor analysis for C14-O16-O21-O19 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

 
Figure S20. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by HO2 

radical 
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Figure S21. Hindered rotor analysis for C11-C14-O16-H17 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S22. Hindered rotor analysis for C11-C14-O21-O19 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S23. Hindered rotor analysis for H20-O19-O21-C14 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S24. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by HO2 

radical 

(a) torsional angle α

α = dihedral angle (C11-C14-O16-H17)

500

40

20

10

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

50

30

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 3500 cm-1)

(c)

qHO

(b)

0

2500

1000

500

0

α / degree

V
/ 

cm
-1

3000

1500

60 120 180 240 300 360

2000

(a) torsional angle α

α = dihedral angle (C11-C14-O21-O19)
(b)

0

1500

600

300

0

α / degree

V
/ 

cm
-1

1800

900

60 120 180 240 300 360

1200

500

80

40

20

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

100

60

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 2200 cm-1)

(c)

qHO

(a) torsional angle α

α = dihedral angle (H20-O19-O21-C14)

500

12

6

3

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

15

9

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 4000 cm-1)

(c)

qHO

(b)

0

3750

1500

750

0

α / degree

V
/ 

cm
-1

4500

2250

60 120 180 240 300 360

3000

(a) torsional angle α

α = dihedral angle (C2-C11-C14-O16)

500

80

40

20

0

T / K

p
ar

ti
ti

o
n

 f
u

n
ct

io
n

100

60

700 900 1100 1300 1500 1700

qFR

qexact

qPG (V0 = 2000 cm-1)

(c)

qHO

(b)

0

1750

700

350

0

α / degree

V
/ 

cm
-1

2100

1050

60 120 180 240 300 360

1400



8 

 

Figure S25. Hindered rotor analysis for C14-C11-O19-O20 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S26. Hindered rotor analysis for C11-C14-O16-H17 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S27. Hindered rotor analysis for C11-O19-O20-H21 in the TS for H-abstraction from isopentanol by HO2 

radical 
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Figure S28. Hindered rotor analysis for C11-C2-C7-H10 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S29. Hindered rotor analysis for C7-C2-C11-C14 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S30. Hindered rotor analysis for C11-C2-O21-O19 in the TS for H-abstraction from isopentanol by HO2 

radical 

Figure S31. Hindered rotor analysis for C2-C11-O14-O16 in the TS for H-abstraction from isopentanol by HO2 

radical 
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Figure S32. Hindered rotor analysis for C11-C14-O16-H17 in the TS for H-abstraction from isopentanol by HO2 

radical 

 

Figure S33. Hindered rotor analysis for H20-O19-O21-C2 in the TS for H-abstraction from isopentanol by HO2 

radical 

Figure S34. Hindered rotor analysis for H4-C1-C2-H3 in the TS for H-abstraction from isopentanol by HO2 radical 

Figure S35. Hindered rotor analysis for C2-C1-O21-O19 in the TS for H-abstraction from isopentanol by HO2 

radical 
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Figure S36. Hindered rotor analysis for C2-C11-C14-O16 in the TS for H-abstraction from isopentanol by HO2 

radical 

Figure S37. Hindered rotor analysis for C11-C14-O16-H17 in the TS for H-abstraction from isopentanol by HO2 

radical  

Figure S38. Hindered rotor analysis for H20-O19-O21-C1 in the TS for H-abstraction from isopentanol by HO2 

radical 
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Table S1. Estimated Hindered Rotor Parameters in Pitzer-Gwinn Approximation for the H-atom abstraction 

reaction from isopentanol by HȮ2 radical 

 

 

bonding atom 
a

 type of rotor V
0
 
b

 / cm
-1

 σ 
c

 

O in TS-HȮ2    

Cα OHO2H 1300 1 

Cβ CH2OHO2H 1150 1 

O OH 850 1 

Cα1 in TS-HȮ2    

Cα OH 3500 1 

 OOH 2200 1 

Cβ CH
2
OH in TS 1300 1 

O OH 4000 1 

Cβ1 in TS-HȮ2    

Cα OH 3500 1 

Cβ CH
2
OH 2000 1 

 OOH 1300 1 

O OH 2500 1 

Cγ in TS-HȮ2    

Cα OH 4000 1 

Cβ CH
2
OH 2400 1 

Cγ Cδ2H3 700 3 

 CH
2
CH

2
OH 3500 1 

 OOH 2800 1 

O OH 4000 1 

Cδ2 in TS-HȮ2    

Cα OH 750 1 

Cβ CH
2
OH 1400 1 

Cγ CH3 in TS 3000 1 

 CH
2
CH

2
OH 1600 1 

Cδ1 OOH 400 1 

O OH 1200 1 

aabbreviations, Cα, Cβ, Cγ, and Cδ are referred in Figure 1. bThe height of the hindrance potential. cThe symmetry number of the 

internal rotation for the H-abstraction reactions by HȮ2 radical. 

 
 

 
 

 


