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Optimized geometries (bond lengths in angstoms and angles in degrees), computed energies (hartrees), zero-point energies (ZPE, kcal/mol), and heat capacities and entropies (298 K, cal/mol-degree) for the 1A1, 1B2 and 3B2 states of meta-benzoquinodimethane (MBQDM) and meta-benzoquinone (MBQ) and the 1A' and 3A' states of meta-benzoquinomethane (MBQM) and 1,3-naphthoquinomethane (1,3-NQM). (4 pages). 
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meta-Benzoquinodimethane


1A1
1B2
3B2

==========
==========
==========

ECASSCF
-307.597809
 -307.579453
-307.618316

ECASPT2N
-308.550686
-308.529579
-308.569321

ZPE
83.78
82.87
85.01

C EQ \s(298,v) 
29.34
 27.78
27.50

S EQ \s(298,o) 
80.17
79.95
80.55

1A1 (8/8)CASSCF/6-31G* C2v Geometry

(1-2)          1.405   (1-6)          1.406   (1-7)          1.454

(2-9)          1.077   (4-5)          1.394   (4-10)         1.076

(5-11)         1.075   (7-13)         1.072   (7-14)         1.073

(2-1-6)        118.3   (2-1-7)        120.9   (6-1-7)        120.8

(1-2-3)        121.8   (1-2-9)        119.1   (3-4-5)        120.5

(3-4-10)       119.6   (5-4-10)       119.9   (4-5-6)        120.5

(4-5-11)       119.8   (1-7-13)       120.8   (1-7-14)       121.0

(13-7-14)      118.2

1B2 (8/8)CASSCF/6-31G* C2v Geometry

(1-2)          1.446   (1-6)          1.489   (1-7)          1.355

(2-9)          1.075   (4-5)          1.390   (4-10)         1.074

(5-11)         1.076   (7-13)         1.075   (7-14)         1.075

(2-1-6)        116.8   (2-1-7)        122.1   (6-1-7)        121.2

(1-2-3)        122.5   (1-2-9)        118.8   (3-4-5)        121.0

(3-4-10)       118.3   (5-4-10)       120.7   (4-5-6)        122.0

(4-5-11)       119.0   (1-7-13)       121.6   (1-7-14)       121.5

(13-7-14)      117.0

3B2 (8/8)CASSCF/6-31G* C2v Geometry

(1-2)          1.420   (1-6)          1.433   (1-7)          1.403

(2-9)          1.076   (4-5)          1.393   (4-10)         1.075

(5-11)         1.076   (7-13)         1.074   (7-14)         1.074

(2-1-6)        117.7   (2-1-7)        121.3   (6-1-7)        121.1

(1-2-3)        122.2   (1-2-9)        118.9   (3-4-5)        120.7

(3-4-10)       119.1   (5-4-10)       120.2   (4-5-6)        121.0

(4-5-11)       119.5   (1-7-13)       121.2   (1-7-14)       121.2

(13-7-14)      117.5
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meta-Benzoquinone


1A1
1B2
3B2

==========
==========
==========

ECASSCF
-379.254057
 -379.280304
-379.297477

ECASPT2N
-380.270404
-380.289775
-380.308686

ZPE
52.70
54.40
54.77

C EQ \s(298,v) 
22.44
 23.67
22.69

S EQ \s(298,o) 
75.47
 77.72
78.37

1A1 (8/8)CASSCF/6-31G* C2v Geometry

(1-2)          1.403   (1-6)          1.408   (1-7)          1.323

(2-9)          1.073   (4-5)          1.395   (4-10)         1.074

(5-11)         1.074   (2-1-6)        120.1   (2-1-7)        120.8

(6-1-7)        119.1   (1-2-3)        119.4   (1-2-9)        120.3

(3-4-5)        120.4   (3-4-10)       118.3   (5-4-10)       121.3

(4-5-6)        119.6   (4-5-11)       120.2

1B2 (8/8)CASSCF/6-31G* C2v Geometry

(1-2)          1.473   (1-6)          1.484   (1-7)          1.213

(2-9)          1.072   (4-5)          1.393   (4-10)         1.073

(5-11)         1.075   (2-1-6)        116.6   (2-1-7)        121.5

(6-1-7)        122.0   (1-2-3)        121.8   (1-2-9)        119.1

(3-4-5)        121.2   (3-4-10)       117.0   (5-4-10)       121.8

(4-5-6)        122.6   (4-5-11)       118.7

3B2 (8/8)CASSCF/6-31G* C2v Geometry

(1-2)          1.447   (1-6)          1.458   (1-7)          1.235

(2-9)          1.073   (4-5)          1.394   (4-10)         1.073

(5-11)         1.075   (2-1-6)        117.7   (2-1-7)        120.9

(6-1-7)        121.4   (1-2-3)        121.2   (1-2-9)        119.4

(3-4-5)        120.9   (3-4-10)       117.4   (5-4-10)       121.7

(4-5-6)        121.7   (4-5-11)       119.1
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meta-Benzoquinomethane


1A'
3A'


==========
==========

ECASSCF
-343.440795
-343.459603

ECASPT2N
-344.426090
-344.440871

ZPE
69.75
69.95


C EQ \s(298,v) 
25.56
25.06


S EQ \s(298,o) 
79.62
80.82

1A' (8/8)CASSCF/6-31G* Cs Geometry

(1-2)          1.468   (1-6)          1.463   (1-7)          1.217

(2-3)          1.395   (2-9)          1.074   (3-4)          1.486

(3-8)          1.393   (4-5)          1.365   (4-10)         1.074

(5-6)          1.419   (5-11)         1.075   (6-12)         1.074

(8-13)         1.074   (8-14)         1.073   (2-1-6)        115.3

(2-1-7)        123.1   (6-1-7)        121.6   (1-2-3)        121.9

(1-2-9)        117.4   (3-2-9)        120.7   (2-3-4)        119.5

(2-3-8)        122.3   (4-3-8)        118.2   (3-4-5)        120.1

(3-4-10)       118.5   (5-4-10)       121.4   (4-5-6)        120.7

(4-5-11)       120.4   (6-5-11)       119.0   (1-6-5)        122.6

(1-6-12)       116.7   (5-6-12)       120.7   (3-8-13)       121.2

(3-8-14)       121.4   (13-8-14)      117.4

3A' (8/8)CASSCF/6-31G* Cs Geometry

(1-2)          1.449   (1-6)          1.457   (1-7)          1.236

(2-3)          1.414   (2-9)          1.074   (3-4)          1.438

(3-8)          1.403   (4-5)          1.406   (4-10)         1.074

(5-6)          1.381   (5-11)         1.075   (6-12)         1.073

(8-13)         1.073   (8-14)         1.073   (2-1-6)        117.8

(2-1-7)        120.9   (6-1-7)        121.3   (1-2-3)        121.8

(1-2-9)        117.2   (3-2-9)        121.0   (2-3-4)        117.6

(2-3-8)        121.3   (4-3-8)        121.1   (3-4-5)        121.5

(3-4-10)       118.9   (5-4-10)       119.7   (4-5-6)        121.3

(4-5-11)       119.0   (6-5-11)       119.7   (1-6-5)        120.1

(1-6-12)       117.7   (5-6-12)       122.2   (3-8-13)       121.1

(3-8-14)       121.2   (13-8-14)      117.7
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meta-Naphthoquinomethane


1A'
3A'


==========
==========

ECASSCF
-496.147710
-496.170259

ECASPT2N
-497.608097
-497.626645



1A' (12/12)CASSCF/6-31G* Cs Geometry

(1-2)          1.460   (1-10)         1.489   (1-11)         1.216

(2-3)          1.403   (2-13)         1.074   (3-4)          1.489

(3-12)         1.380   (4-5)          1.386   (4-14)         1.074

(5-6)          1.438   (5-10)         1.439   (6-7)          1.374

(6-15)         1.075   (7-8)          1.417   (7-16)         1.075

(8-9)          1.393   (8-17)         1.074   (9-10)         1.398

(9-18)         1.073   (12-19)        1.074   (12-20)        1.074

(2-1-10)       116.6   (2-1-11)       121.7   (10-1-11)      121.7

(1-2-3)        122.2   (1-2-13)       117.1   (3-2-13)       120.7

(2-3-4)        119.1   (2-3-12)       122.0   (4-3-12)       118.9

(3-4-5)        120.8   (3-4-14)       118.5   (5-4-14)       120.7

(4-5-6)        121.7   (4-5-10)       120.4   (6-5-10)       117.9

(5-6-7)        121.0   (5-6-15)       118.6   (7-6-15)       120.4

(6-7-8)        120.3   (6-7-16)       120.0   (8-7-16)       119.7

(7-8-9)        120.1   (7-8-17)       119.9   (9-8-17)       120.0

(8-9-10)       120.9   (8-9-18)       120.6   (10-9-18)      118.4

(1-10-5)       120.9   (1-10-9)       119.3   (5-10-9)       119.8

(3-12-19)      121.2   (3-12-20)      121.5   (19-12-20)     117.3

3A' (12/12)CASSCF/6-31G* Cs Geometry

(1-2)          1.452   (1-10)         1.481   (1-11)         1.226

(2-3)          1.416   (2-13)         1.074   (3-4)          1.427

(3-12)         1.405   (4-5)          1.429   (4-14)         1.075

(5-6)          1.417   (5-10)         1.417   (6-7)          1.384

(6-15)         1.076   (7-8)          1.406   (7-16)         1.075

(8-9)          1.390   (8-17)         1.075   (9-10)         1.401

(9-18)         1.073   (12-19)        1.073   (12-20)        1.073

(2-1-10)       117.9   (2-1-11)       120.5   (10-1-11)      121.6

(1-2-3)        122.4   (1-2-13)       116.7   (3-2-13)       120.9

(2-3-4)        117.9   (2-3-12)       120.8   (4-3-12)       121.2

(3-4-5)        122.3   (3-4-14)       119.0   (5-4-14)       118.8

(4-5-6)        121.3   (4-5-10)       120.3   (6-5-10)       118.5

(5-6-7)        120.7   (5-6-15)       119.1   (7-6-15)       120.1

(6-7-8)        120.3   (6-7-16)       119.9   (8-7-16)       119.9

(7-8-9)        119.9   (7-8-17)       120.0   (9-8-17)       120.1

(8-9-10)       120.4   (8-9-18)       120.8   (10-9-18)      118.8

(1-10-5)       119.3   (1-10-9)       120.5   (5-10-9)       120.2

(3-12-19)      121.1   (3-12-20)      121.2   (19-12-20)     117.7
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