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Table 1. Relative stabilitya in vacuo and in solution (kcal/mol) of various ZZ conformers of bilirubin computed at the HF/6-31G*//HF/3-21G level. The electrostatic solvent effect, cavitation, dispersion and repulsion contributions to the solvation free energy are reported, together with the cavity surface (Å2) and volume (Å3) and the relevant number of intramolecular H-bonds.

Conformer (1,2)
ESCF 
G EQ \s(el,sol) 
G EQ \s(el,sol) 
G EQ \s(tot,sol) 
G EQ \s(tot,SCF) 
Gcav
Gdis
Grep
Gnon-el
Surface
Volume
H-bond

1      62°, 62°)
0.
-17.89
0.
0.
0.
62.43
-57.73
10.28
0.
546.4764
665.4239
6

2      49.6°, 50.2°)
24.99
-41.98
-24.09
-24.32
0.67
66.46
-64.26
12.55
-0.23
623.8595
689.1978
0

3      60°, 60°)
25.37
-41.35
-23.46
-23.10
2.27
66.52
-63.45
12.26
0.36
621.4625
689.7373
0

4      75°, 30°)
14.69
-20.92
-3.03
-1.36
13.33
63.41
-56.88
10.11
1.66
552.0486
671.9694
5

5      75°, 30°)
25.74
-43.22
-25.33
-25.19
0.55
66.49
-63.97
12.60
0.14
621.6115
687.5899
0

6      75°, 0°)
18.23
-29.92
-12.03
-11.22
7.01
64.09
-59.93
11.63
0.81
576.5531
675.8338
2

7      75°, 0°)
33.86
-40.65
-22.76
-19.85
14.02
65.58
-59.97
12.28
2.91
594.5002
692.6393
0

8      75°, -30°)
22.46
-30.45
-12.56
-10.74
11.74
64.23
-59.00
11.56
1.81
572.5722
677.3050
2

9      60°, -60°)
30.62
-28.87
-10.98
-6.34
24.28
64.89
-55.98
10.71
4.64
555.9485
680.3534
1

10    60°, -60°)
30.97
-33.62
-15.73
-10.89
20.08
65.64
-57.07
11.24
4.83
569.8246
688.4032
0

11    180°, 0°)
38.86
-39.32
-21.43
-21.67
17.18
65.83
-63.41
12.31
-0.24
604.3081
680.3536
1

12    180°, 0°)
43.85
-36.33
-18.44
-17.45
26.40
65.52
-61.14
11.58
0.98
589.1268
681.2068
0

a Reference values for the 1 = 2 = 62° conformer (1): ESCF = -1781.493477 hartrees; G EQ \s(tot,SCF)  = -1781.498113 hartrees; G EQ \s(tot,sol)  = -2.91 kcal/mol; Gnon-el = Gcav + Gdis + Grep = 14.98 kcal/mol.

Table 3. Relative stabilitya in vacuo and in solution (kcal/mol) of various isomers of bilirubin computed at the HF/6-31G*//HF/6-31G*(vac) level. The electrostatic solvent effect, cavitation, dispersion and repulsion contributions to the solvation free energy are reported, together with the cavity surface (Å2) and volume (Å3) and the relevant number of intramolecular H-bonds.

Isomer (1,2)
ESCF 
G EQ \s(el,sol) 
G EQ \s(el,sol) 
G EQ \s(tot,sol) 
G EQ \s(tot,SCF) 
Gcav
Gdis
Grep
Gnon-el
Surface
Volume
H-bond

iZZ (59.3°, 59.1°)
0.
-17.48
0.
0.
0.
63.96
-57.81
10.35
0.
553.6685
671.3555
6

iZE (55.1°, 62.2°)
11.07
-21.86
-4.38
-3.39
7.68
64.64
-57.77
10.62
0.99
558.6394
676.1234
4

iEZ (60.3°, 53.4°)
18.76
-27.41
-9.93
-8.09
10.67
65.07
-57.66
10.95
1.86
556.5609
681.1846
3

iEE (62.1°, 46.3°)
36.45
-36.71
-19.23
-16.81
19.64
65.94
-58.92
11.91
2.43
573.4704
686.6733
0

iiZZ (49.7°, 50.2°)
29.14
-42.47
-24.99
-27.06
2.08
66.41
-64.68
12.70
-2.07
626.6831
684.1342
0

viZZ (75°, 0°)
19.63
-29.61
-12.13
-11.80
7.83
65.12
-59.94
11.66
0.34
582.7338
678.5816
2

xZZ (60°, -60°)
32.09
-33.30
-15.82
-12.31
19.78
66.43
-57.90
11.49
3.52
579.622
691.088
0

a The reference conformer (iZZ, with 1 = 59.3°, 2 = 59.1°) values are: ESCF =-1781.507335 hartrees; G EQ \s(tot,sol) =-0.97 kcal/mol; G EQ \s(tot,SCF) =-1781.508882 hartrees; Gnon-el=16.50 kcal/mol.
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